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6970 Ittuctv# of tha Cru«t and Upper Hut la {Selanalonl 
DEEP UEEHDtT SEISMIC REFLECTION PBOF1LUU OP THE PURCELL 
AHTICLUOSIW USIW3 A USD AH QUH SOURCE 
F.A. Cook IDaparuant of Gaolsgy and bsphjaica, 
DnlvaraUr of Calgary, Calgary, Albarta TIN IRA) 

Satiaic ratlacclon profiling la tha Purcall antl- 
cllcorlum of loutham Brit lab CBluobU, Canada ualng a 
Land air gun aourca haa rauaalad raf last Iona Icon dapihs 
Df at laaat 15-20 klloaarera. latarpiatacisaa or chaaa 
data, la conjunct laa with ralatad gaolagtcal and gao- 
phyafcal inianatlan, coifln tha al lachthnnoua atructuza 
oE tha Ptmall antlcllnoriun and auggaat that autochthon- 


nia North Aaarlcaa baaaBtnt at 1S-Z0 U Lora l an daath 
haneaLb tha antic llnarlna haa a wait ward dip of 13 -2D*, 
lha thlckMaa of tha cruat abova tha North Anar lean 
baaaaaot aurfaca say ba aecoaodatad by atructural 
rapatitlon of Purcall atrata, by tbruil alicaa of North 
Aaar lean baaanant rocka, or by both. Iba gaoaetty 
ofaaaruad no cha raflactioo data (npllaa tha Purcall 
utlclinorluB fa cored by a cniatal-atala thruat 
aaticllna (bunging mil anclcllna). further, cha data 
denooittata that land air gum aia afFaetiva aourcaa for 
cruatal raf 1st t ion work. (Salaale ntbsda, 
'Tectonephyilcal. 
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7310 Econcalca 

EX-POST EVALUATION OF FLOOD CONTROL INVESTMENTS I A 
CASE STUDY IN NORTH DAX0TA 

E. Palaolaael (Dapartnant of Agricultural Bconoalca, 
Tkall Nadu Agricultural Dnivaralty, Colofastoro, 
641003, India) and K. VI 11 lan Eaatar 

Bppoat antlaataa of a flood control project In 
North Dakota era c a spared with cha Corpa of Englnaara 
ax-aura aaclaataa, Hluary-two parcaat of tha ax-anta 
banaflta vara auppoaad to coaa froa water aupply and 
tba net froa flood control. Bated on 32 yearn of 
data, tha ax-poat aaclaataa ahewad aarn water aupply 
banaflta and flood control bnnaflu 37 tiara hlghar 
thnu ax-anca aatlaataa. Tbaaa addad flood soncrol 
banaflta raaultad froa an lncraaaad fraquanuy of 
flooding haglnnloj with (ha flrac two jraara or tha 
project a opa ration, finally cha ax- p oat analyala 
found that comatclal flahlng and raotaation banaflta 
accented for 28 parcaat of cha nx-poat banaflta. 
(Flood control, nx-poat projant analyala) 


■praadlnp aula juapad veatwarda prior to eaeailj 1,m 
During tha lataraadlaka ataga, tha Una af thaFitiH 
tranafora fault anablad tha Jan Mayan alcroeasllaof «■ 

■ I Id# ant. with the davalopnont of a rUM’*”**" 
tranafom triple junction whloh nigra tad Mitwril. *“ 
tha furaatlun of a wadga-ahapad region al •**•* 

■ core t Ion joining tho triple janotlon to *** 
Ridge, Tha Croon land-1 oal and Ridge eaatward* «" 
■half break and boat at the vaatflrdlr ragloa «* J "j 
war# foraad during thla atago. At tha atari a* “ 
ataga-, tha Raykjaoaa and Bolbalnaay ipraadlal *" 
baoaaa joined by a now apilt whloh foraad aa a* 1 ** 
bulging aabayaant acroaa the Icelandic traearara* J JJ 
approx [nataly coincident with tha oaakars •**•** . 
Inanlar ahalf or looland. Tha aaymmatrIa#J 
Iceland ltaalf, and or tha Whale Iranawrei IWI*' 
aaplalnad fay thla raoonatruotlen. 


i. Ooophya. Rob., B, Pnpar 4BL16S- 


Hater Ramir. Sea., Paper AHllfib. 


J. Cnuptrya. MB., 1, Papar *31179. . 


W70 Structure of the Upper Hantls 
THE MPTHS OF IHE DEEPEST DEEP EARTHQUAKES 
Philip B. Stark and Cliff froMItfi (InitltwU for 
Tteas^wiz) 1 " Univerl,ttf Bf TeM * at *»tln, Austin, 


Solar Physics, 
Astrophysics, 
and Astronomy 


B150 Plata Teel an lei „„ BIK rs 

SOURCE 1CUAN1SHS OF EARTHQUAKES HEAR H O-OCMH ww , 
FROM BODY HAVEFURH INVERSION) IMPLICATIONS 


IhBHXlDB dapth of sal sale Activity <» a fundi- 
BHitBl obHmtton providing ■ constraint on node It 0 f 
until dyjB^ct. Although raeant fnmttgatlona of 


untie salialclly and Syndics wnarally itala thit 
talHlclu extends to 'ibwi 700 km," largi urthquiUs 
with foe a| depths of 720 In hive boon reported, as have 


snail avents with dapths ucsedfng BD0 5! Ha 'have 

fjPths of Hints In lavaral catalogs ini 


concludad that the deepen evanli with reliable foul 

occ ^.f l 4 52!i l ^ 70 ’ <B0 JBIi * ,,U| roMl 

depths akucdlag 6QQ bn occur in saviril widely 
If panted gtographlc reblons. Events with raporud 



“' ta 5 an<!r ? 1, 7 WM«* »"«!«- 

Ilitent aburvatlons, or wry few observations. The 
terntnatloB of sal vale Activity beneath about 65D In || 


•irii ! 


§ 


3 

^ II 


.iT " . — 7. ""■''■J wwitwam auwi D3U tM II 

2 « W- Hwa ” r » « ^terwlne Miathir 
Activity stops unplataly it 570-680 In, or whether the 
*Iia of evanti die ruses gradually baneath 650 

at ' « * C !L 0 ' S r’I'S «'“»1aMllY occurring 
•MJM.O at GB 0 la, 4.0-4 .5 It 

!i5Li5 e ’1”!v" 0 ? 4U e,n e * pliln lh# * bSBncE or 
aelaaic Activity In tha low untie, Tvotadels art 

1,1 both th F Ibru P t taml nation of activity 
and it) occurrence at About 650-680 la lo widely 
ragiofis. These are either a 
uTEl!L,*" ch p4W * lrlU "' or the subducting 

Mthotphare, or a phate transition which aodlfles tha 

tta’i«5 l JltiII* *rS!^ Ud ■J5 er1a1 45 11 9041 '"to 

tlen^ 11 ^ DMp HrUl< l u,k « 1 . Mntle convap- 


7710 Corona 

vffsmAR^ROHT^ lS?‘JS L RU^ S c^ C u T i 0 “ ASSOCIATED 
BURSTS ^ FWWT ' SIDE BACK-SIDE METRIC TYPE II 

m»a? h L*E ( S GL ^ HP ' lferaca " W. 01731), E.H. 

SiTi.WchSr^- r - a - H ° wrt ’ ktt 

sSH&’-SSirSHv. 

to study the froptrUis of CHEs AStocfatfid with 

w^ co no nf i^i.Sd r1 ^ r ,1 p ?y rt Pfl 0 V“ t 

burtti and calculate that 33 * 1SS of all fiSt ' 

FSStir’wE,^ S e n ?ii , 5 ,0 ? 1a i' Kl burets. 

„ k!«i ara we to be associated with t»De 

drlSTitaeSJ of 

™*wr, CME brightness and associated 
pea i ca burst intensity ara also Imrtanr ?»rrn« 

jsnuar 


EVOLUTION OF OCEANIC LITHOSPHERE , . , JfU . 

Eric A. Bergman and Soan C. Solonon (Dept. « “ 
Alaospherlc, and Planetary Science!, HM»ae™ MI 
Institute of Technology, Cambridge, HA 021«1 
lo invastlgata the early tectonic ernlvtiw w . 
lithosphere, we present a synthesis of 1,11 “V., wnltl 
ties of near-ridge earthquakes, l.e.. 
occur off the axil of major aid-ocean sprnw"> l4 - 
but In llthpiphere less than 33 m.y. 
set sol city for tha past two decades has 
evenly distributed along the nsjor rl“9» * 7 * 75 ; ^itn* 
the exception of the central Indian 0eea« J™ 
pari of the Cocos plate, which have exper anen „ 
rate of earthquake activity during that li". . 
near-rfdoa earlhquatas, we detewlnad *5* r" ^ wta 
orientation, salsalc naent, centroid m tn, ^ 
tlaa function, ualng a formal Inversion * « n "J“ r(WSi 
on oatchlng aynthetlc and observed P and 3" ^ijaojtalt 
All types or faulting styles are observed. 'V u „ tr iii! 
deform cl on j n young oceanic llthoipbRFd M M 

in the first IS m.y. , and occurs al«sian‘)[ , ^ jM « 
uppermost mantle, from Just below the HO"" ‘ ^,,,11 
which the taparatura eetlmated f;» jMermt * 

models exceeds 800"C. Thrvsl fault l"fl J* ““ "^a 


depths greatar than 10 In below the hi ... 
deepest near-ridge earthquake! ara e»lM 
normal -faulting focal mochanlsw, wit" tne . ^si 

n- no- ,k. 1 n.il cftrakdl M 


nr perpendicular to tha local spreading dine ^ 
of thase earthquakes occur In ina centra 1 . rt gj( 
Tha transition from mechanisms eharactari * ■ ^ytro** 


■ ni transition rro« isucnaniwi* .a*. 

ami to thou characteristic of tha near-r Yr t0 ,.ii*™ 
ment occurs within tha first few m.y. .md 

less than 36 n.y. old, horlaontal eomprass' . 
associated with the cooling and luhsldenca , w 
llthosphera ("ridge push") does “‘.JP^tawiteil 
dominant source of stress released 1 “J 1 .finoiil - 

result -pay be used to- place ■. ,<wir .fK-I-nee la 7*** 
hundred ban on tha typical stress. 4 *;;^ ^tk lW ... 
acMhlc lithosphere. This bound. ;-togeth« slri ii «[' 
observed depth or faulting, Impljas ,.i|y it It* 1 * 
associated with seismic da forma lion itrass^i, 

10 -lB sac-1. He propose thaf ther— ro>' * 
associated with plate cooling play ■" W ‘ M i 
near-ridge earthquakes. This Mure* «iWl» 

account for the mechanisms and dejthq «."JJf Y |ty 

aartbquakos and for the Concentration "J j *f 

young llthosphera. The coaiparailve asoisa rf . tM'Pj'. 
Koanlc crust may reflect tht 

elastic straes below the Hoho dpe MiOirior^^ ^v 
properties for the crust hydfot , "?Iiir 

release of thermlastlc stresses tf *1*. 


J. Caophya, Rae., A, Fapn 4AB130. 
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i. aaapbya. ba., 1, Paptr 4B3H9. 
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7310 Ecoanalca 

^5*.™“! cm * ATI0S w m 

EoaaHo, Hontaua. M71J) and D. Eilhanaa . 

A dyuaale optlMl control aodal la daweloMd for 
gsnaritlai hydcoaleetrlc power In tha Dadi Sea. 

Proper klaa el tba optlaal utlllratloa path and acaad. 

i l 2 I J b : u “! “ ,1 ^. •«* th.^appl I cab l ilap 
of tha modal for other type* of water denlopaeot 
project* la dtacuaaad. Ealtmataa of cha baalo aqua- 
tlona for (ha Dead Saa projatt and a nuaarleal appU- 
oatloo are pruentad. (Optlaal control, .olar an.rg., 
hydreeUetrlc power, oatoral raaeursa acouomlaa). 


Hater Motor. Im. , Paper «(loo. ; 




■iso flab teefcealoa 
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: tit KfiSTLS 2aa i £rzr 
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re 1 Rise or piormoeiascic siruraj’ 

.circulation end cracking throughout. »"■ 

«|t ridge aili. The. higher' level * ' 

seismicity in the Indian Qcp*"-^. apieil 
modification er anhapcemenl of Old «r" j7** |S ad ■ 
ridge stress state by such >«*’ f”5ffS»a 
continental coll la Ion b, tM»J" W'JJ „ ■ u t ho!P-'» rt * 


seismicity In tha . . . 
modification er anhspeeintnt 
ridge stress state by such 


he. higher' level "J aspO ' 
Indian f*!' 


secondary convection beneath the you«9 
the Indian plate. •' • 

J. Caophya. Baa.. B.i^pod d**? 91 ' 




October 9, 1984 Eos 


Long-Range Space 
Objectives 

At the request or ihe National Aeronautics 
and Space Admin istration (NASA) il, e Na- 
tional Research Council’s Space Science 
Board lias undertaken a special jindy of the 
long-term (post- 1 985) objectives of U.S. re- 
search in ihe space sciences. The study will 
continue over approximately 2 years anil will 
involve iwo to three summer sessions as well 
as disciplinary group meetings during ihe in- 
lervals between the summer sessions. This 
special study is intended to build upon and 
considerably extend the strategy reports in 
the various space science disciplines that the 
board has been involved in formulating over 
the past few years. 

In the first meeting of the entire study, 
held at Woods Hole, Mass.. August 20—29, 
each of the disciplinary panels Formulated a 
draft report on the present status of their sci- 
ences and the expected space science missions 
to the year J 995. These expected missions 
are based upon the science strategies as con- 
lamed in die reports of die several commit- 
tees or the SjMce Science Board. The individ- 
ual task groups also developed, in a very pre- 
liminary fashion, scientific objectives and 
space science missions that might well be con- 
sidered for implementation in the nost-I*)95 
era. 

The study is organized around a steering 
group and is being conducted by this steering 
group plus six disciplinary panels, consisting 
of approximately 12 individuals each, present 
membership of the steering group includes 
T M. Donahue (Chairman), University of 
Michigan; D. Anderson. California Institute 
of Technology; R. Berlinei. Yale; B. Burke. 
Massachusetts Instiuue of Technology; A. C. 
W. Cameron, Harvard; H. Friedman! NASA; 
D. Hunten. University of Arizona; F J..hn- 
son. University or Texas. Dallas; S. M. Krimi- 
gis. Applied Physics Laboratory/] oln is Hop- 
kins University; E. Levy, University of Aiizo- 
na; F. B. McDonald, NASA; L. Maiuuiis. 

Bmion University; J. Nauglc. Fairchild In- 
dusiries: F. Scan . TRW; L. Si, me, Galiluinbi 
Insniuie of reihnoliigy; S. Swisher. Michigan 
Simc University; J. A. Van Allen. University 
of Iowa; and R. Weiss. Massac h nulls Insti- 
tme or Technology. The chairs of die disci- 
p mary panels are R. Weiss I Fundamental 
Physics and Chemistry), D. Hunten iPLme- 
tary/Limar Exploration). B. Burke lAiironu- 
niy/Aatrophysics), D. Anderson (Eanh Sci- 
ences), F. Scarf (Solar/Spacc Plasmas ). and L. 
Morgulis and S. Swisher (Life Sciences). 

Objeciivcs or the task groups during ihe 
next year will be the cuniinucd definition and 
Tcniieinenis of the long-term space science 
objectives and possible mission models on the 
has* of the expected positions of the various 
disciplines in 1 995 as discussed in the i»st 
board strategies. In the next year l litre wilt 
aiw be concerted efforts to discuss widely 
h ’hnm the individual con&liincni sciciuific 
communities ijic activities of the task groups 
»nti the planning jjixxcsscs that are ongoing. 

nere is eveiy intent to involve as wide a 
spectrum of the scientific com min lily as possi- 
ble m order to ensure dint the very best ideas 
arc considered for the post- 199ft space sci- 
ence objectives of the nation. 

n I h D Tl* i,em ,tws coul> fouled U\ L.J. Lanzer- 
0,u . BeU Laboratories. Murray Hill, N.J. 

APEX: 

The Arctic Polynya 
Experiment 

drM# f 'fk* ex n erimenl has been initiated to ad- 
anH Jr* me f osca ' e oceanographic, sea ice, 
a /^^orologkal processes associated with 
maninl^ 1 ° r ^'S^'^Utude area of semiper- 
KTowih Waler . and vigorous new ice 

Pnivn r- hlS e . x Penmen t, called the Arctic 
in titJ* Ex P e r imenl (APEX), is taking place 
Ya on ,u r ° Und the St - Lawrence Island Polyn- 
L, ™ northern Bering Sea shelf. This po- 
ms!^. . as . 8 ^ ecte d for study because it typifies 


rove? 5 t0 dictele formali «n of an ice 
Sures S m3y be due 10 a va ri«y or 

causes. The majority app e ar w occu ho y 

line «’ en a , phys,ral barrier, such as a coast- 
hne or a channel constriction, allows prevail- 
ing winds or currents to sweep newly formed 
«ce away while at the same time prevcnS 
existing ice from moving into the area. The 

south P r renCe | iS and ? ? yn ^ occun alon 8 ‘he 

land asTh ° r ’ ? aS,line ° f St - Uw renre Is- 
land as the prevailing northerly winds sweco 

« a way toward the south. Polynyas are of P 
oceanographic imeresL because they are sites 
for vigorcu,. con.inuou, i« ronJtaT,™ 
are therefore sources both of new ice and or 
dense, bnne-eiinched water. Tliey are of in- 

«ron^“ r0 lF giC n lly because *2 associated 
modif), ,he aim °- 

- ? C ^ ano « raphic goals of the APEX program 

and m C e8timall0 a ° f lhe mes05ca| e heal, salt, 
and momentum fluxes associated with a po- 

aff/rr ?h d d o fin,ll °" of ,he dynamics which 
afTect these fluxes. These goals will be ad- 
dressed through time series current, tem- 
perature. and salinity observations obtained 
irom oceanographic moorings. The data 
analyses will focus upon polynya-associated 
dynamics within the context or a coastal 
dynamics problem and will use descriptive 

IS!rJS5 nd Si . mple ana| y tic mo(le «*- Goals or 

he APEX sea ice studies include estimation 
ot ice formation rates and of the elfecis or 
the polynya on regional ice properties and 
dynamics. Field observations or ice motion 
will be obtained by using satelliie-tracked 
drift buoys, and ice distribution will be ob- 
served with satellites. The analyses will inte- 
grate the observed ice distribution and mo- 
tion with oceanographic and meieorological 
conditions through a numerical model. Mete- 
orological program goals include esiimaiion 
ot mesoscale and boundary laver effects asso- 
ciated with the polynya. Meieorological con- 
ditions will be monitored by using remote re- 
cording and satellite iransponding weather 
sia Lions. The dam will be annlvzed in con- 
junction with computed regional winds lo ad- 
dress ihe above goals. 

The oceanographic moorings arc presently 
in place, having been deployed in early Octo- 
ber 1984 from the University ol Alaska vessel 
Alpha Helix. Ii is planned that these moorings 
will be recovered using ihe same vessel, in 
Mriy 1985. Meteorological stations and ice 
drift buoys will be deployed in February 1985 
from a NO A A helicopter operating out of 
Nome, Alnska. The experiment is funded 
jointly by the National Science Foundation, 
the Office of Naval Research, and NOAA. 

Thu news item was contributed by Robin D. 
Muench, Science Af/plications International Carp., 
Bellevue, WA 9SQQ5, and Carol H. Pease, Pa- 
cific Marine Environmental Laboratory, NOAA, 
Seattle, WA 98115. 


•* mu oca such, i ms po- 
manv „ aS . Se r ecled for s ‘ u “y because it typifies 
Aroir UC ^ [ eaiures found throughout the 
and liw- Antarctic, 1 ,!* relatively accessible, 
ier«i a re 8* on ‘hat is of considerable in- 
ment dUC l ° pro J Ccted resource develop- 

sisu E ynya ‘ S a . n °P en waler area which per- 
pite environmental conditions which 


attention subscribers! 

Beglnnlhgiln 1985, 
Reviews of Geophysics . 
and Space Physics 
• win be .titled 
Reviews of Geophysics. 
Approximately 60b pages 
to be published In ‘ 

Volume 23 , 1985. • 


Exclusive 
Economic Zone 

Following President Reagan's declaration of 
an Exclusive Economic Zone (EEZ) in March 
1983, the National Advisory Committee on 
Oceana and Atmosphere (NACOA) under- 
took a study lo begin sorting out what impli- 
cations the proclamation would have on exist- 
ing and future oceans legislation and policy. 
As a result of this proclamation and the Rea- 
gan administration’s earlier decision not to 
sign the Law or the Sea (LOS) Treaty, much 
discussion has centered around whether or 
not die United Slates should attempt to for- 
mulate a comprehensive package containing 
all oceans-relaied legislation. According to 
, Ihe NACOA report “The Exclusive Economic 
Zone of the United Stales: Some Immediate 
Policy Issues," most experts argue against 
such a move. NACOA agreed, recommend- 
ing that a comprehensive oceans package is 
not needed nor even desirable at this time. 
Instead, NACOA argues, emphasis should be 
placed oil assuring that existing U.S. ocean 
policy is “consistent" with the nondeep seabed 
provisions of the LOS treaty. NACOA is a 
Presidential advisory committee that conducts 
ongoing reviews of national oceanic anil at- 
mospheric policy and reports directly to Con- 
gress and the President, 

Another major NACOA recommendation 
called for a clearly defined system for dispute 
settlement, particularly regarding freedom of 
navigation Inrough oilier nations' exclusive 
economic zones. In order to assure naviga- 
tional freedoms, NACOA recommended that 
the United States should not implement any 
policy that goes beyond those provisions of, 
the LOS treaty. Although disputes cannoL be 
totally avoided, NACOA admits, a system of 
dispute .settlements seL up and jagreed upon 
beforehand can help the United States reach ’ 
timely agreements with oilier coastal nations. 
This may be particularly important, says NA- 
COA, becaiuse existing treaties with coastal . 
nations. leave manp. gaps where disputes could 
develop. ' : :. • 

A final major- NACOA recommendation, , 

• now being acte^ upon, Is W conduct a de- 


tailed nuts and holts" study to determine 
i ,al '"'pheations the EEZ proclamation will 
have on existing U.S. legislation. The Outer 
Continental Shelf Lands Act uf 1953 is a 
prime example. The Cnmmilice on Atmo- 
sphere and Oceans (CAO). a separate nigani- 
zaiion. is in the process of completing this re- 
port, winch is due sometime in November 
In related news, NACOA has received 
fluid, ng of $630,000 through the end of fis- 
cal year 1985, which began October I. For 
the past several years the Reagan administra- 
tion has attempted to eliminate NACOA hy 
culling its binding, bm Congress, as was die 
case this year, lias always intervened .— DWR 

NRC 

Associateships 
Available 

The National Research Council (NRC) has 
announced that some 2500 new full-lime as- 
sociaieslups will be awarded in 1985 for re- 
search in the sciences and engineering. Mosl 
ol ihe positions are open in both U.S. and 
iion-U.S. nationals ami to both recent Ph D 
holders and senior invesiigiitois. Applications 

, i , ^nol P ^ l,n, ' 1rkc<1 1,0 ,:,lcr ‘ban January 
to, 1 JHj. The announcement of initial 
awards is expected in March and April 1 985. 

The associates!] ips will be awarded on a 
competitive basis for research in chemistry, 
engineering, and mathematics and in the 
earth, environmental, physical, space, and lift- 
sciences. More than 20 federal agencies or ns 
seareli institutions local ct l throughout the 
United States will participate. 

Most or ihe awards will be matle for 1 nr 2 
years. Applicants who have held dnciuraics 
for ai least 5 years may retpiest shorter ten- 
ures. Stipends beginning at $25,350 per year 
for recent Ph D. holders will be awarded. A 
stipend supplement of up m $5,000 may be 
available in regular awardees who hold iccng- 
mzud Ph.D.’s in disciplines which fiill signih- 
cnntlv below ihe curreni demand of U.S. 
graduate schools. Last year these disciplines 
included engineering, computer science, mid 
space-related biomedical science. 

Further in formal ion. including applica- 
tions. specific research opportunities, and 
federal laboratories participating, is available 
from Associateships Programs, Office of Sci- 
enuhe ami Engineering Personnel. Jll fili8- 
D3, National Research Council, 2 Ml Consii- 
muon Avenue. N.YV., Washington. DC 20-118 
(telephone: 202-33-1-2760). 

Upcoming Hearings 
in Congress 

The following hearing has been tentatively 
scheduled by ihe House of Representatives. 

The dale and time should be verified with 
ihe committee or subcommittee holding the 
hearing; all offices on Capitol Hill may be 
reached by telephoning 202-224-3121. For 
guidelines on contacting a member or Con- 
gress, see AGU’s Guide to Legislative Information 
and Contacts (Eos, August 28, 1984, p. 669). 

October 10. Field hearing on U.S. ocean 
policy by the Subcommittee on Fisheries and 
Wildlife Conservation and the Environment 
of the House Merchant Marine and Fisheries 
Committee. Versailles Room, New Orleans 
Hilton Hotel. 2 Poydras St.. New Orleans 
La., 9 A.M.— 877? 


struments that are already operating. !q addi- 
tion, theoretical Interpretive Studies in sup- 
port of specific experimental results from 

» -- J — ii . 


NASA Guest 
Investigators 

The National Aeronautics and Space Ad- 
ministration (NASA) Is now seeking guest In- 
vestigators to participate in the International 
Sun-Earth Explorer (ISEE) mid Internationa! 
Cometary Explorer (ICE) programs. The 
ISEE/1CE project is a joint NASA/Euro pea n 
Space Agency (ESA) venture. A budget of ap- 
proximately $500,000 to support Ihe JSEE/ 
ICE Guest Investigator Program is expected 
for fiscal year 1985, and a similar amount is 
expected for FY 1986. 

Although NASA welcomes proposals at any 
time, proposals must be received by mid-Oc- 
Lober in order to be considered in the initial 
selection. Those arriving after mid-November 
, may be held for another selection period. 

NASA's objective is to extend and augment 
established ISEE/ICE programs! Participation 
and use of data may lake.acveral forms. Re- 
searchers may use data already collected or . 
plan special operations for future data acqui- 
sition and interpretation using program in- 
Struments that are alrudv firv»rar!nnr In nrlrti- 


t-ynch, Code F.E, NASA Headquarters, 
Washington, D.C. 20546 (telephone; 202-453- 
J676). Queries specifically regarding comet 
science only should be sent to William Brunk, 

n°n%nh^, AS . A “ cad< l uarte ». Washington. 
D.C. 2054G (telephone: 202-453-1596). 

Space Station 
Proposals 

NAS* has issued a request for proposab 
(Krp) tar definition and preliminary design 
oF a pemiancntjy manned space station. The 
stauon is to be operational in low eanh orbit 
early in the 1990's. According to NASA, the 
station will "support scientific and commer- 
cial endeavors m space, stimulate new tech- 
nologies and enhance space-based operaiion- 
7 E Ca S l!llle,,,, Proposals are due November 

15 , 1984 . 

Intended to be operational for several dec- 
ades, the space station will include a number 

r L re ,” UrlZed niadu,es and a power supply 
of 75 kilowatts, will support a crew of sue to 
eight people, and will have two or more free^ 
Hying unmanned platforms. 

The RFP includes four "work packages” 
covering preliminary designs of sixice am inn 
elements. Contracts to he let for each package 
are scheduled in begin April I, 1985. The 
RFP also requires cunt me tors to study the 
possibility or using automation and robotic 
technologies. 

Final design and development oT the sta- 
tion will beam in 1987. Overall system engi- 
neering and integration activities will be per- 
formed by NASA's Julinsou Space Flight 
Center. Houston. Tex. 


DOES YOUR LIBRARY 
SUBSCRIBE TO 


teetonfen is an International 
scientific journal, sharply focused on 
Interdisciplinary tectonic research. 

Why should your library subscribe 
to too tunics? Quite simply because it 
is the best journal fn lhe held. 

Published bimonthly as a cooperative 
effort between the American Geophysical 
Union and the European Geophysical 
Society, each issue of tccl on! c a con- 
tains original contributions in analytical, 
synthetic, and integrative tectonics. 

tectonics deserves a place in the 
library ol your Institution or organization. 
This authoritative journal offers; 

m hlgh-lmpact original articles 

■ extensive foldouts of maps and 
structural triagra/ns 

■ stringent refereeing standards, 
ensuring publication ol superior 
pepers 

^immediate access to the leading 
edge of tectonic research 
mabsotuta resource for scientists 
end students Involved In regional 
geology, structure, tectonics, and 
herd-rock geology 


r U4UJU 1ft UIU 

ISEE/ICE may be conducted; aft well at cam- ; 
-parative studies combining data from anqther 
sqiirce with ISEE/ICE data. 

• Questions regarding this guest investigator 
program shduld.be addressed to John T. 


To be 9 ln a subscription or lo establish 
a standing order for this aeries, 

- have your librarian: 

1 ■ ! 

CALL: 800-424-2489 
(202) 402-6803 (local DC area or 
outside the contiguous USA) 

WRITE: American Geophysical Union 
2000 Florida Avenue, NW 
Washington, D.C. 20009 
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The focal paint for t he mineral physics ronnuni/y. 

Bdlton Robert M. Haicn, Carnegie I no itmion 
uf Washington, Geophysical Laboratory, 280] 
Upton .Street. N.W., Washington, IJC 20008 
(idcphunc: 203-0(10-0334). 


What is Mineral 


Physics? 


lit the past the principal task of the miner- 
alogist was simply in describe and classify 
physical, client teal, nnd structural properties 
of the remarkable variety «r nuuiral inorganic 
crystals. As this tusk was grad i tally accom- 
plished far most species, however, mineral- 
agists increasingly sought to identify physical 
and chemical principles (hat undcrly niincr.il 
formation and behavior and procedures that 
might lead to predictions or stability and 
properties of phases deep within the earth. 
Mineral physics, which has evolved during 
the past 2 decades, is thus the study of mincr- 
a logical problems through the application of 
the principles of condensed-matter physics 
and chemistry. 

Mineral physics bridges gups among a 
number of disciplines. Mineral physics is 
closely linked with traditional earth-science 
fields, including sol id -earth geophysics, geo- 
chemistry, crystallography, petrology, and 
crystal chemistry. Close ties also exist with 
topics in ceramics, materials science, physical 
chemistry, high-temperature and higli-pres- 
sure research, and solkl-statc physics. The 
range or materials studied parallels the diver- 
sity of minerals themselves: elements, metal 
alloys, sulfides, halides, layer cunt pounds, 
and zeolites, in addition to rock-forming ox- 
ides and silicates, have been the focus of 
much study. Experiments on minerals and 
their analog compounds have intensified as 
new industrial applications have been found 
in the manufacture of Lasers, high-perform- 
ance ceramics, molecular sieves, catalysts, and 
a wide variety of electronic components. 

The methodology or modem mineralogy, 
both experimental and theoretical, reflects 
the new objectives of mineral physics. A ma- 
jor focus for many mineral physicists is the 
precise determination of the physical con- 
stants of minerals. Shock -wave and static 
compression experiments, coupled with mea- 
surements of thermal expansion and other 
properties, are used to calculate equations-of- 
state for minerals. Ultrasonic and Brillou in- 
scattering experiments yield the elastic modu- 
li of crystals. Other researchers measure ther- 
mal conductivity, electrical conductivity, and 
magnetic properties of minerals. 

In addition to well known neutron, X ray 
and optical microscopic methods of the min- 
eralogist, mineral physicists have adapted a 
wide range of spectroscopic procedures that 
reveal assets of the structure and composi- 
tion of minerals. Mfissbauer, optical, and nu- 
clear magnetic resonance spectroscopy probe 
the atomic environment and electronic state 
of ions in crystals. Raman and infrared spec- 
troscopy reveal the molecular and lattice vi- 
brations of mineral crystals. Microprobes that 
employ beams of electrons, X rays, and ions 
have led to ever more precise and spatially 
resolved compositional determinations. 

Our knowledge of mineral structures has 



Fig. I. The diamond anvil pressure cell 
is an important tool in mineral physics re- 
search. Sialic pressures up to 2.75 Mbars 
have been attained in studies or mineral 
properties. " 
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been enhanced by the application of trans- 
mission electron microscopy, which has re- 
vealed nonperiodic aspects of crystals includ- 
ing dcfecis and stacking disorder. Quantita- 
tive thermochemical techniques, in particular 
a variety of calorimetric procedures, provide 
critical data on the internal energies of min- 
erals. These experimental studies are comple- 
mented by computational quantum chemis- 
try, which has led to predictions from first 
principles in a Tew simple cases of mineral 
structure, stability.and physical properties. 

Concurrent with the application of these 
and other new mineralogical techniques has 
been the remarkable development or high- 
pressure and high -temperature apparatus for 
the measurement of mineral structures and 
properties at geologically-relevanl conditions. 
Progress in diamond-anvil pressure cell tech- 
nology (Figure 1) and applications of laser 
heating, in particular, have become major ef- 
forts in the mineral physics community. 

Underlying much of the mineral physics 
research is a growing awareness of the de- 
pendence of macroscopic properties— partic- 
ularly those structural and transport proper- 
ties that influence geophysical behavior — on 
atomic-level interactions. A major effort, 
therefore, is underway to document interrela- 
tionships among mineral structure, bonding, 
physical |iro| jenies, and stability. Such an un- 
derstanding of minerals will inevitably lead to 
a more complete understanding of the struc- 
ture and dynamics of the earth's interior. 


Information Report 

The Mineral Physics 
Committee 

Mineral physics is a diverse field that in- 
cludes the study of crystal structure, thenno- 
chcmical properties, physical properties, 
equations of state, and phase equilibria of 
minerals and mineral analog comjmiuids. All 
of these mineral parameters are interrelated, 
yet they have been traditionally studied and 
reported by members of different AGU sec- 
tions. Equations of state and elastic constants 
arc usually included in Tectonophysics, mag- 
netic properties of minerals are often treated 
in Geomagnetism and Paleoinagnetism. and 
crystal structure and phase equilibria routine- 
ly appear in sessions of Volcanology, Geo- 
chemistry, and Petrology. Other subjects of 
interest to the mineral physics community 
may be reported in Oceanography, Planetol- 
ogy. or Seismology. As a result, many closely 
related topics have been presented in conflict- 
ing sessions at AGU meetings. The extent of 
this problem was highlighted during the 1983 
Spring AGU meeting, when at one point as- 
pects of silicate mineralogy and petrology 
were discussed concurrently in seven differ- 
ent sessions sponsored by five different sec- 
tions. 

The AGU Executive Council approved the 
establishment of the AGU Committee on 
Mineral Physics in March 1983 and charged 
the Committee to “provide service to the 
AGU and to the mineral physics scientific 
community." President Van Allen approved 
the appointments of Orson Anderson as 
chairman, and members Peter Bell, Raymond 
Jeanloz, Robert Liebermann, Murli Mangh- 
nani, Tom Shankland, Tom Ahrens, and Jo- 
seph Smith. The latter two members served 
ex oIBcio as officers in the Tectonophysics 
and VGP sections, respectively. 

The first meeting of the newly established 
Committee was held at Baltimore. Md., May 
31, 1983, and subsequent meetings occurred 
at San Francisco, Calif., on December 7, 

1983, and in Cincinnati, Ohio, on May 15, 

1984. One of the Committee's first activities, 
in addition to coordinating meeting sched- 
ules, was to compile a list of mineral physics 
workers in order to identify the range of in- 
terest in mineral properties. This list rapidly 
expanded to more than 300 scientists in 20 
countries, and it soon became evident that, 
Just as mineral physics extends beyond the 
traditional bounds of any one AGU section, 
so also does it extend well beyond the scope 
of the earth sciences. Workers in ceramics, 
solid state chemistry, material science, and 
theoretical physics are regular contributors of 
significant results with direct applications to 
geophysical problems, yet many of these re- 
sults are not known to AGU members. An 
expanded role for the Mineral Physics Com- 
mittee was thus proposed. In addition to the 
original task of coordinating related AGU 
meeting sessions and other activities, the Min- 
eral Physics Committee now seeks to foster 
links among ali’the diverse elements that 
comprise the mineral physics community. 
Committee activities thus include the organi- 
zation or symposia, the development of a 
mineral physics monograph scries, the active 
solicitation of mineral physics articles Tor 
AGU periodicals, and the distribution of a 
newsletter to the international list of re- 
searchers in mineral physics. 

Under the chairmanship of Orson L. An- 
derson, Professor of Geophysics at the Uni- 


versity of California, Los Angeles, several 
panels have been organized to undertake the 
activities of the Mineral Physics Committee. 
The AGU Sessions Program Panel (William 
Bassett, Charles Prewitt. David Kohlstedt. 
Charles Sammis, and Steven Kirby) is respon- 
sible for coordinating mineral physics ab- 
stracts in an effort to minimize conflicts be- 
tween presentations of interest to die mineral 
physics community. As a first step it is recom- 
mended that contributors designate “Mineral 
Physics Session” on abstracts submitted to 
AGU meetings. This notation will ensure the 
inclusion of the paper in an appropriate ses- 
sion. 

The Panel on Conferences and Publications 
(Alexandra Navrotsky, Donald Weidner, 

Tom Shankland. and Harve Waff) has exam- 
ined the possibility of a new AGU mono- 
graph series on aspects of mineral physics. It 
u anticipated that the first titles in this series 
will be announced shortly. The panel is also 
considering possible topics for Chapman con- 
ferences. 

The Membership and Publicity Panel (Rob- 
ert Hazen, Earl Graham. Sue Kieffer. and 
Leon Thompson) is charged with the task of 
developing and maintaining a mailing list and 
with communicating news of interest to the 
mineral physics community. A growing list, 
expanded to more than 500 scientists from 
30 countries, has been prepared. Requests for 
sets of pre-gunimed labels for appropriate 
mailings will be considered by the panel. 

News will be communicated both through pe- 
riodic "Mineral Physics News" sections of Eos, 
and tliroiigh mailings to the entire list of 
mineral physicists, sponsored by a gram from 
the AGU Council. In this way, AGU will pro- 
vide the much-needed headquarters for the 
diverse international mineral physics commu- 
nity. 

The Panel on Long-Range Future of Min- 
eral Physics (Orson Anderson, Peter Bell, 
Murli Manghnani, and Joseph Smith) has re- 
ported on me prospect of augmented federal 
research funding in mineral physics. A Na- 
tional Research Council (NRC) Panel on the 
Solid Earth identifed “physics and chemistry 
of earth materials" as one of "five research 
areas in which significant dividends can be 
expected as a result of incremental federal in- 
vestment in FY 1985." Members of the panel 
will continue to seek opportunities to act in 
concert with NRC and agency officials to bol- 
ster the long-term future of mineral physics. 

Other participants in the Mineral Physics 
Committee include the Nominations Panel 
(Roger Burns, Daniel Weill, and Hartmut 
Spetzler). Foreign Secretary (Robert Lieber- 
mann), Committee Secretary (J- Michael 
Brown), and AGU Section Liaisons to Tec- 
tonophysics (Tom Ahrens), to VGP (Joseph 
Smith), and to Geomagnetism and Paleomag- 
netism (Subir Banerjee). In addition to the 
original members of the Committee on Min- 
eral Physics, two new members, Roger Burns 
and Alexandra Navrotsky. have been added. 


J* 


ri: 


Orson Anderson, Chairman 

News & 

Announcements 

Call for Mineral 
Physics Papers 

The editors of Geophysical Research Letters 
(GRL) are attempting to increase submission 
rates, in the fields of solid earth geophysics, 
and in particular in mineral physics. GRL, 
which is noted for its record of rapid publica- 
tion, welcomes short, original articles of new 
results presented in a way that will make 
their significance apparent to the general 
geophysics community. Manuscripts should 
be sent to James C. G. Walker, Editor, Geo- 
physical Research Utters, 2455 Hayward, Ann 
Arbor, MI 48109. 

Mineral Physics News: 
Call for Contributions 

in£M <rrfl/ PhySi " Nai,S Wil1 a PP ear ^'annually 

News, notes, reviews, or oiber material or 
general interest to AGU and, the mineral 
physics community are welcome. Please send 1 
information to the .editor of Miami Physics ■ 
News. The next edition or Mineral Physics 
News will be published in April l985. The . 
deadline for copy is February 28, 1986. ' ' ‘ 


Meetings 

Developments in High- 
Pressure and High- 
Temperature 

The Mineral Physics Committee, Tectono- 
physics Section, and the VGP Section plan a 
special session for the Fall 198-1 AGU meet- 
ing in memory of John C. Jamieson. The ses- 
sion will be devoted to recent advances in the 
areas in which John worked and will include 
an invited talk on his contributions to geo- 
physics. Additional invited papers by Murli 
Manghnani, William Bassett, Robert 
McQueen, and Buzz Graham, reviewing 
high-pressure crystallography, shock-wave 
work, and general high-pressure techniques, 
will complement the contributed papers. A 
special issue of the Journal of Geophysical Re- 
search-Solid Earth is being planned consisting 
of papers from this session. For further in- 
formation contact Phil Halleck, 442 Dieke 
Building, Pennsylvania State University, Uni- 
versity Park, PA 16802 (telephone: 814-883- 
1878). 

High-Resolution 
Electron Microscopy 

As part oF the celebration of the centennial 
of Arizona State University there will be a 
symposium on high-resolution transmission 
and analytical electron mcfoscopy from Janu- 
ary 7-11, 1985. The goals are to review and 
evaluate developments in theory, techniques, 
and application that have been made to the 
present; and to evaluate new research direc- 
tions that will arise from the next generation 
of instruments and techniques thai are now 
becoming available. For further information 
contact Centennial Symposium, Center for 
Solid State Science, Arizona Slate University, 
Tempe, AZ 85287. 

Microscopic to 
Macroscopic 

A short course will be held immediately 
prior to the Spring 1985 AGU meeting on re- 
lations among ihcrmody uumics, lattice vibra- 
tions, coordination geometries, and bonding 
in minerals. Many aspects of mineral physics, 
including spectroscopy, crystal chemistry, 
thermochemistry, phase transitions, and 
bonding will be integrated in an effort to 
demonstrate the close correlations between 
atomic-scale and macroscopic properties of 
minerals. The Mineralogical Society of Amer- 
ica short course is primarily pedagogic in na- 
ture, and it is planned to complement that 
emphasis with a scries of research presenta- 
tions at an nil-day symposium of the same ti- 
tle at the 1985 Spring AGU meeting. For 
more information contact Susan W. Kieffer. 
U.S. Geological Survey, 2255 North Gemini 
Drive. Flagstaff, AZ 8600 1. 

Quantum Theory and 
Experiment Applied 
to Solids 

Planning is now underway on a 5-day sym- 
posium to review developments in the de- 
scription of structure and bonding in perfect 
crystals. This conference, which is to be held 
May 1986 at the University of Maryland, Col- 
lege Park, is in some ways a sequel to the suc- 
cessful conference on Structure and Bonding 
in Crystals, which was held at Castle Hot 
Springs, Ariz., in 1980. Discussions will in- 
dude experimental and theoretical aspects ot 
small gas molecules relevant to understand- 
ing solids, defect solids and glasses, oxide sur- 
faces, and solution and gel species important 
in natural waters. For information contact _ 
jack Tossell, Department of Chemistry, , Un 1 ^ 
versity of Maryland, College Park, MD 20742- 

Mineral Physics 
Symposia 

There will be one or more mineral physic* 
symposia at the next International Mineral' 
ogical Association (IMA) meeting, July IS-*?' 
1986. Anyone wishing to organize or parUCi- 
pate in an IMA symposium should contact '■ 
Larry Finger, Geophysical Laboratory, 2»(Ji 
Upton Si., N.W., Washington, DC 20008, 

1 Do you, know ■ 
a colleague who ; , . 

would like to join AGU? ■ ; , 

Call 800-424-2488 ; ; 

. and request membership . 
appilcations. 
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Proterozoic Geology 

L. G. Medaris, Jr.. C. W. Byers, D. M. Mickel- 
son, and W. C. Shanks (eds.), Mem. 161 Geo- 
logical Sodety of America, 3 1 5 pp 1 983 
$49.00. 1 

Reviewed by P. K. Sims 

This book and its companion. Early Protero- 
toic Geology of the Great Lakes Region (Mem. 160 
Geological Society of America, 1984) edited 
by L. G. Medaris, Jr., are the products of an 
International Proterozoic symposium held at 
the University of Wisconsin, Madison. Mav 
18-21, 1981. This volume contains 23 papers 
that present the current thinking of experts 
on many aspects of Proterozoic evolution of 
the earth; it is divided into five broad catego- 
ries: tectonics, magmatism and metamor- 
phism, mineral resources, evolution of life 
and the atmosphere, and glaciation. 

The Proterozoic is a distinctive interval in 
the geologic history of the earth, encompss- 
ing the transition from Archean conditions to 
those of the Phanerozoic. By Early Proterozo- 
ic lime, extensive stable continental plates ex- 
isted, and deformation, deposition, and intru- 
sion styles were comparable to those of today. 
Also, the amount of free oxygen in the atmo- 
sphere and hydrosphere continuously in- 
creased during the Proterozoic and eventual- 
y reached levels supportive of metazoan evo- 
lution. 

The Early Proterozoic is characterized by 
thick epicratonic sedimentary sequences and 
oceanic-arc volcano-phuonic complexes, 
which are variably deformed. What tectonic 
processes were operative during this interval 
o! ume is a matter of controversy. The case 
for Wilson-cycle signatures analogous to 
modem p!ate tectonic regimes is presented by 
Brian Windley, who points to the well-ex- 
posed and well-documented Woprnay o rotten 
in northwest Canada as an excellent example 
In contrast. A. Kroner and A. J. Baer argue 
tor ensialic orogens. The uniformitarian view 


gneisses developed as a res,.l. nr . J ? b> 

! chemical sediment, are 

depleted m “O with respect io Phancrozoir 
analogues, and E. C. PetVy.Jr.. and S TSh- 
med propose that the sediments were precip- 
.ao l r l P^rozoic ocean depleted in^ 

required fmmTh lhai lhe de P ,elion 

esuited from a hot Proterozoic ocean. As an 
example of the change in the types of miner- 

an evolvin 8 atmosphere, j. J. 
Langford discusses the differences between 

facers a n5?h er ° Z0,C S oltJ - uraniuf " paleo- 
placers and the younger Proterozoic, high- 

liatath/!! ncon form uy-ty pe concentrations. Ex- 
halative massive-sulfide deposits, which 
termed most abundantly in the Early Pro- 
terozoic, are described by G. H. Gale: and an- 
otheriraponam deposit type, sediment-host- 
ed lead-zinc deposits, is reviewed by !. B 
Lambert. 1 

Jn a significant paper, S. R. Taylor and S. 

M. McLennan show [fiat clastic sedimentary 
rocks record the fundamental change in mag- 
ma chemistry from relatively sodic Archean 8 
rocks to more potassic Proterozoic rocks. 

* hey demonstrate that rare-canh-clemcni 
patterns are remarkably uniform in post-Ar- 
chean sedtmentary rocks and conclude that 
this reflects reworking of older crust. Anoth- 
er distinctive aspect of Proterozoic magma- 
tism was the generation of anorogenic anor- 
thosite. rapakivi granite, and ignimbriies in 
the interval 1.800-1,000 Ma. J. L. Anderson 
summarizes a large body or data on these ig- 
neons rocks and argues for ail origin by fu- 
sion Of lower crustal material in continental 
rift environments. F. j. Snwkins also einpha- 
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ver. The photograph shows the tidal 
“ore m one of the channels through the 
ud fl ats at Turnagain Arm, Alaska. It 
iQftw 60 31 on September 4, 

.k- c trorT ? a look °u* near milepost 95 on 
e Seward Highway (some 52 km up the 
rm from Anchorage). Low tide at An- 
chorage was -0.2 m at 1 120 LT and high 
S”? 8 ; 8 m a* 1730 LT. The elevation 
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ft», d lead,n 8 b°re wave has an undular 
character (Froude number, F - I-I.7 (cf 

iiLitJA™ 31 bores ' ScL Am - 247(4), 
width ** 3, l982 ) over most of the channel 
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S , e h m £ b ? 3kin 8 (f - 4.5— 9.0) and 
#jr J onf bank.* where it is jetting forward 
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tn-Mt 3 wave: The central train has the 
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trel ih^ WS, :i 3e ^ a P s * there is a cen- 
Wisil 0 5 e ^‘ ! , channel set into an other- 
8 en uyisloping bottom topography. . 


American Geophysical Union 
2009 Florida Avenue, N.W. 

Washington. DC 20009 

The step up from the bottom of this cen- 
tral channel to the slope would be less on 
the far side than on the near side. It is 
suggested that the wave trains were creat- 
ed by the leading wave in a similar way 
that a vessel creates and carries with it a 
stern wave train whose wavelength is a 
function of vessel speed and water depth. 
The lengths of the wave trains would he 
related to the group velocities of the 
waves. For a vessel in deep water the 
length of the wave train is (ideally) half 
the distance that the vessel has (raveled 
(R. A. R. Tricker, Bores, Breakers, Waves 
and Wakes: An Introduction to the Study of 
Waves on Water, Elsevier, New Vork, 

1965). Unfortunately, no measurements 
could be taken of the bottom topography, 
the currents, or the characteristics of the 
bore, and so it was not possible to apply 
(he equations for a tidal bore developed 
by Tricker. Students of waves would no 
doubt find ll challenging to confcu trendy 
take measurements of this tidal bore and • 
to film it. 

Acknowledgment: The opportunity to 
take photographs of die udal bore oc- 
! curred when tne writer was a visitor at the 
Institution of Marine Science at the Uni- 
, versity of Alaska, Fairbanks.. (Photo con T 
Lribiited by George Cresswell, CSIRO pi- - 
• vision of Oceanography, Hobart; Tasma- 
nta,!700I. Australia.) ' • • ^ * s , 


s res the importance of rifling to the forma- 
non of major Proterozoic ore deposit types 
Gbctation was widespread nt intervals dur- 
mg much of the Proterozoic, and both the ev- 
idence for glaciation (W. B. Hailaml) and the 

viewed ° f U * C “ CrOWe,,, are re ' 

dal"? P n apC A " are ba,ed ° n P ale °niagnetic 
data. J. D. A. P,pe r reexamines the case for a 

and l r0 ! 1 01 ", uperfOnlinen1, and D. j. Dunlop 
d L. D. Schuiis present several examples il- 
Itut rating how paleomagnetisis decipher mag- 
netic overpnnts and use them to dale and in- 
lerpret tectonic events. 

0 .^ dC 7n Wh ° Scek an overview o f all major 
spects of Proterozoic geology arc likely to be 
disappointed. For example, papers are miss- 
ing on orogemc granitoid and volcanic rocks, 
and their significance in unraveling Protero- 
zoic tectonic environments. This is a minor 
shortcoming .however, compared to the great 
value or the book. The authors and editors 
have succeeded m conveying the distinctive 
Havor of the Proterozoic. The book is well 
Induced and nearly Tree of printing errors. 

It should be on the book shelf of all those in- 
terested in the earth's early geologic history. 


Conservation of Water 
and Related Land 
Resources 

Prac B er . New York, xx + 200 
pp-, 1982, $28.95. 

Reviewed by Lynton K. Caldwell 

The author was quite dear about the pur- 
pose of this book and clearly achieved fits in- 
tent. Iii his preface, the author states, "The 
purpose of this buok is io acquaini the reader 
with a broad understanding of the copies rel- 
evant to die management or the nation's wa- 
ter and related land resources." The bonk is a 
product of the author's 2U years oi work as a 
teacher, cuiisiiliunl. researcher, ami student 
of watershed management mid hydrology 
and has served as a text for a course entitled 
Soil and Water Conservation, which die au- 
thor has taught at the State University of 
New York, College of Envirotimciiuf Science 
and Forestry nt Syracuse. New York. But it 
was also written with the intent k. |« n r use 
"to informal students ..I water and lm»l idai- 
ed resources on the national level as well." 

The objectives nf Black s course at Syracuse 
and us larger purpose define the scope of die 
hook which, again in the author's rank, have 
, acffuaim students with principles 

of soil and water conservation; (2) to stimu- 
late an appreciation for an integrated, com- 
prehensive approach io land management; 

(3) to illustrate the influence of institutional, 
economic, and cultural forces on llie practice 
of soil and water conservation; and (4) to 
provide information, methods, and tech- 
niques by which soil and water conservation 
measures are applied to land, as well as the 
basis for predicting and evaluadng results." 
The book is written in straightforward non- 
technical language and provides the reader 
with a set of references, a table of cases, a list 
of abbreviations, and an adequate index. It 
impresses this reviewer as a very well edited 
piece or work. 

The contribution of this book to the litera- 
ture or soil and water conservation appears to 
be precisely what its author intended. It is a 
very suitable book for introducing the reader 
to the basics of the subject. In seven chapters 
the author moves from consideration of the 
historical background of water and land use 
planning through a discussion of water law, 
the organizations at various governmental 
levels that are concerned with water resource 
policies, through a consideration of aspects of 
policy planning and pollution control, to a 
discussion of project evaluation. A sixth chap- 
ter, one or the longer, deals with projects and 
programs and is useful for a quick overview 
of how water projects come into being, al- 
lhough emphasis is on the technical and pro- 
cedural aspects of program development and 
only marginally on their political origins. Fi- 
nally, in a short final chapter the author com- 
ments on the concept of "conservation," ana- 
lyzing its varied uses since the term was . 
adopted by Theodore Roosevelt. All but this 
last sliorl chapter are followed by summaries, 
which are of assistance to readers with no 
previous background in the subject. 

This Is not a book to which professionals in 
the field wbuld. turn to find the most recent 
information on the slate of the art of land 
and water conservation or. program evalua- 
tion. Nevertheless, It is up-to-date as of the ' 
lime of its publication. Il is a book written es* 
■senlially for beginners, whether students in : 
college or members of the general public,: 
who would like to haye some understanding 
■ of what the business or water management 
and conservation is ail about. 

Lynton Kl Caldwell is u nth Advanced Studies hi 
Science, Technology, add Public Policy, Indiana ' 
University Qlomington. f 


AGU 

Congressional Science 
Fellowship 

The individual selected will 
spend a year (September to August) 
on the staff of a congressional 
committee or a House or Senate 
member, advising on a wide range 
of scientific issues as they pertain to 
public policy questions. 

Prospective applicants should 
have a broad background in science 
and be articulate, literate, flexible, 
and able to work well with people 
from diverse professional 
backgrounds. Prior experience in 
public policy is not necessary, 
although such experience and/or a 
demonstrable interest in applying 
science to the solution of public 
problems is desirable. 

The fellowship carries with it a 
stipend of up to $28,000, plus travel 
allowance. 

Interested candidates should 
submit a letter of intent, a 
curriculum vitae, and three letters 
of recommendation to AGU. for 
further details, write Member 
Programs Division, American 
Geophysical Union, 2000 Florida 
Avenue, N.W., Washington, D.C. 
20009 or telephone 462-6903 or 
800-424-2488 outside tlie 
Washington, D.C, area. 

Deadline: April l, 198s 


Satellite Microwave 
Remote Sensing 

Edited by T. D. Allen, Hata.il, New York. 
526 pp.. 1963. 

Reviewed by George H. Both 

This book is a collection of papers that pre- 
sents results of the analysis by European sci- 
entists of data from the Seasat mission. Sea- 
sat, launched in 1978, was the first satellite 
dedicated 10 microwave remote sensing of the 
oceans. The spacecraft carried a suite of four 
microwave sensors, inducing a radar altime- 
ter, a synthetic aperture radar, a wind field 
scatterometcr, and a scanning multi-channel 
microwave radiometer. These microwave sen- 
sors were supported by a visible and infrared 
radiometer. 

Seasat operated for just over 100 days be- 
fore its power system failed. In spite of its 
brief lifetime, the satellite relumed a signifi- 
cant amount of unique data on the worid’s 
oceans. As evidenced by this book, the data 
are stiff under Intense investigation by scien- 
tists around the world. 

A year prior to the launch of Seasat. a 
group of European scientists submitted a 
joint proposal to NASA and NOAA for 
oceanographic, geodetic, and glaciological 
studies based on the use of Seasat data. The 
proposal was accepted, and dlls group be- 
came known as the Seasnt Users Group of 
Europe (SURGE). 

Almost 4 years after Scunt's launch, a 
meeting was held at the Royni Society, Lon- 
don, to present tfie results of the European 
research together with Invited contributions 
from Canada and the United Stales. The rc- 
nilts of this meeting are effectively summa- 
rized in the thirty papers comprising this 
book. The (ext is chiefly devoted to the analy- 
sh of Seasat data iwitlt a wrap-up paper de-‘ 
scribing plans for; the European Space Agen- 
cy Remote Sensing Satellite, ERS-I, 

The 30 papers, each a chapter of the book, 
include an overview or the Seasat mission, 
two general papers on data acquisition and 
• processing, two papers dealing with the sotL- 
terofneter, 13 papers presenting results from 
the synthetic aperture radar, 10 papers relat- 
■ ed to ihe altimeter, and two papers summa- 
rizing scanning microwave radiometer results. 

. -Many of the papers deal with a Comparison 
v 3 ® 81 measurements of winds and waves- 
to thtwe measured by surface ships and ; 
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buoys. In general, these papers demonstrate 
that (he Scasai sensors met or exceeded their 
measurement objectives. These include mea- 
suring oceanographic parameters such as 
wind speed and direction, sea surf ate tem- 


E ernturc, sea surface topography, and wave 
eight, length, and direction, as well as liquid 
and vapor water in the atmosphere. 


Results of the Seasat mission have liven in- 
situ mental ill the Kuropcan Spate Agency's 


plans to Hy the ERS-1 satellite, whose mission 
is dcscriljcd ill liter volume's filial chapter. 
Alsu, Seasat resulLs weighed heavily in 
NASA's pluiiiiing lor tlieTOPEX project to 
fly a 2-cm precision altimeter to map ocean 
circulation late in the decade. The U.S. Navy 
plans to fly the CEOS AT spacecraft next 
spring carrying a Seasat-class altimeter in 
complete the job of high-resolution mapping 
of the marine gcoid begun by Scasai. In 
1989. the U.S. Navy plans to fly the Navy Re- 
mote Occanograpliir Sensing System (N- 
ROSS) carrying a suite of sensors similar to 


those aboard Seasat. Plans arc underway in 
Japan and Canada to mbit, by the etui of this 
decade, various microwave instruments de- 
rived from those flown on Seasat. 

The papers in this edition are well written, 
and several present new results. The volume 
represents a significant contribution to the 
science of microwave remote sensing and is 
an excellent complement to the two special is- 
sues of the journal of Geophysical Research {v ol. 
87(C5). April 30. 1982, and vol. 88{C3j. Feb- 
ruary 28, 1983) which have been devoted to 
results of the Seasat mission. Several of the 


papers present analysis mate rial tutorial in 
nature and not readily available elsewhere. 
With the dramatic incieasc in oceanographic 
miciowavc remote sensing scheduled for later 
in this decade, this lunik takes on significant 
additional impnnaiice and represents a 
worthwhile addition to the library of anyone 
having an interest in remote .sensing ol the 
oceans. 

George H. Born is mlk the ('.enter for Space Re- 
search, The University of Texas at Austin, Austin, 
TX 7S7I2 
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RATES PER IJNE 

Positions Available, Sen Ires, Supplies, Courses, 
and Announcements: first insert inn $5.00, ad- 
ditional inter linns $4.25. 

Positions Wanted: first insertion $2.00. atldiiinn- 
al insertions $1 .511 

Student Opportunities; first multi ion free, addi- 
tional insertions $2.fl0. 

There are iiodismunn or cnnimisonns on 
classified ads. Any lytic style that is run publish- 
er's choice is charged al general adveniting 
rates. £u! is pulilMliccI weekly on Tuesday. Ails 
must be received in writing by Monday. I week 
prim to the date of puliliraiiuu. 

Replies In ads with Imix numbers should tic 

addressed to Hcix Amerir.m t ieoiiliysical 

itnioti. ‘it II HI Kltnida Avenue. N.W., Washing- 
ton. DC amitiu. 

Fur more iiilurni.itfoii, tall 202-162*6003 or 
lull free 800-424-2488. 


POSITIONS AVAILABLE 

Postdoctoral Sclent l st/Traco Element Diogeochem- 
litry. 'I lie Academy of Natural Sciences Benedict 
Estuarine Research I aibaraiury lias dii immediate 
opening for a postdoc lural scienlist interested in 
trace mcial interactions with biota and transport 
through estuarine cujsysicnn. Successful applicant 
will interact with a small group of geochemists and 
biologists studying arsenic transformation and trans- 
pori. Ample importunity fur research in the appli- 
cant's areals) of interest. DERI, is a small research 
lalmralorv lucjteil on the Chesapeake nay, apimixi- 
maicly -4(1 miles from Washingiun, D.C. Initial ap- 
pointment is for one year, with possible extension to 
two sears. Please tall fur information or subtnit cur- 
ric iifniTi vitae, siunntaiy ul research interests, and 
names, addresses and telephone inirilwnof three 
references to: James G. Sanders, Benedict Estuarine 
Research [-ahoniiory. Benedict, MD <£Uti 12, 30 1 - 
274-3131. 


American Museum of Natural History. The De- 
partment of Mineral Sciences is seeking to fill a ten- 
ure track posit iun fur Assisi, ml Cunilm beginning 
July 1985. This is mainly a research posiliun, but 
same rime is needed for mlfc-c lions nuinagemeni 


and departmental activities, High quality sample nri- 
enicd research and publication is the prime respon- 
sibility. The field of specialization is mincratogy, 
broadly defined, and may include and combine as- 
pects of petrologic mineralogy, are mineralogy, 
mineral geochemistry, crystal and thermochemistry, 
mineral physics. X-ray crystallography, ultrastruc- 
lure analysis, crystal growth, spectroscopy or gcmol- 
ogy. Major research facilities include a fully auto- 
irated ARLSEMO electron microprobe. X-ray labo- 
ratory, minicomputer, and vast mineral and other 
collections- The opportunity exists for research 3nd/ 
or teaching collaboration with nearby institutions 
such as Columbia ( La morn- Doherty Geological Ob- 
servatory). , , _ 

Requirements are a Pli.D. in hand by the lime of 
appoint men l and an ability to carry out a research 
program. It is expected that some research support 
will lx; sought outside the Museum. Apiilications 
should include: (Da curriculum vitne, (2) names of 
three persons hmiluir with yuur work, and (3) a 
statement of research intcreits and specific projects 
la be curried out within the next five years. 

These must be submitted by November 13. 1984 
to: 

Martin Prim 

Chairman. .Search Committee 
Department of Mineral Sciences 
American Museum uf Natural History 
New York. NV 10024 

An equal opportunity (M/E/H) affirmative action 
employer. 

Applied Geophysics/Bowling Green Suite Universi- 
ty. The Department of Gcukigy invites applica- 
tions Tor a tenure track, assistant professor position 
in applied geophysics. Salary up to $30,00*1; I'li.D. 
required. The successful candidate will be cx}>ecicd 
to develop a rcscarc.li program in some aspect of ap- 
plied geophysics und tcacli courses ill geophysics, 
cxplor.iluui geophysics, and in Ills or her specialty. 

The Depart meui has II fiill-linie faculty. In addi- 
tion. iwu faculty from the Niysics Department par- 
ticipate in our gw .physics program, (.nmplcte geo- 
physical instrumentation, including u seismograph 
station and rock mechanics lab, arc available. 

lute rested persons should w in l resume, statement 
ol research interests, ulficial transcripts, and three 
kners of reference lu Charles M. (Jiiuscli, Chair- 
man. Search Committee, De|urtmenl of Geology, 
Bowling Green Slate University. Howling Green, 
Ohio -13403 . The closing dale is November 30, 

1984. We will be interviewing at OSA in Reno. 

BfiSU is an equal > ipp> ,n u nit y/ailin Native action 
employer. 


B BERNARD PRICE INSTITUTE 
OF GEOPHYSICAL RESEARCH 

TECTONOPHYSICS 

Structural Geologist 

Many detailed observations have been made on faulting and dyke 
emplacement in the Witwatersrand Basin. Recent studies on subsidence 
of intracbntinemal sedimentary basins encourage us to collate data on Witwatersrand 
rock deformations and isopachs and examine them in a single basin-wide framework. 
Related studies dealing with the geophysical Helds of the Wits Basin are now in pro- 
gress and the project holds promise of fresh insights on the mechanics of basin evolution. 

We seek a structural geologist or (eefonophydes worker who will undertake research 
on structural and tec ionic problems associated with basin development. 

SEISMOLOGY 

Research Fellow 

The Institute maintains a varied programme in seismology, including explosion-based 
and tremor-based crustal structure studies, and analysis of earthquake source 
mechanisms. We seek an engineer or geophysicist or physicist or geologist, who will 
lake part in seismic field programmes, process digital seismic data, and gain experience 
in seismic interpretation. Electronics experience not a requirement but will be a distinct 
advantage. 

MARINE GEOPHYSICS 

Research Fellow 

The Institute's marine geophysics programme led by Dr. Hugh Bcrgh is concerned with 
mnpping and interpreting deep sea magnetic anomalies and study of the magnetic pro- 
perties of dredged ocean flour rocks. These projeds arc aimed at understanding the 
present nature or the Africa-Aninrcticn ridge system and its record of sea floor spreading. 

We seek n geophysicist or physicist or geologist, who is keen to take a vigorous part 
both in research cruises in (he Southern Ocean and in subsequent data handling and 
interpretation. Capability in computing desirable, sea-going experience not a require- 
ment but will be a distinct advantage. Two posts offered. 

These posts will cover at least two years work, cither at the higher degree or post doc- 
toral level. Salary will depend on qualifications and background; annual bonus of one 
month's salary as well as normal University fringe benefits are payable. 

The policy of the University Is not to discriminate on grounds of sex, race, colour or 
national origin. 

Applicants should submit a detailed curriculum vitae including (he names and addresses 
of (wo referees by 26 October 1984 to the Deputy Registrar (Academic Stalling), 

UNIVERSITY OF THE WITWATERSRAND 

1 Jan Smuts Avenue, Johannesburg 2001 
South Africa 


Executive Director. Executive Director of newly 
established Incorporated Research Institutions for 


Department of Gcosclcnces/Univc rally of Houston. 
The Dcpai liiieui uf Gc-usui-uu-s has |>criiii»ion to 


transcripts. 


John C. Butler 
Geosciences 


un Was lineton, U.U. omce win assotwicu .... a. - - --q . ■ „ ; a;— ■ 

and clerical services, conducting necessary contract 1985. We are naniciilar hr iiiiere.ic.1 ulkuig wil l 

negotiations with federal agendes and private orga- individuals wifti strong Inckgraumb m theuieiicjJ 
nizations, handling procedures and arrangements and experimental scisin.jlngy. Solan and rank wdl 
for extensive committee activities, and working with be determined oil ail individual basis. Applicant, 

the managers of the various research programs. Un- should submit: (I) a cuniailuni vita, (2) a brief 
der supenision of the President, represents the cor- statement outfitting rescan; li interests. 13) a brief 
uoraiion as necessary in dealing with member insti- statement outlining leaching interest*; (4) three let- 

luiions. funding agencies and contractors in admin- icrs of rccominenclal (5) a copy ol graduaie 

uicring large scientific programs. The corporation transcripts. 

anticipates a level of research exceeding $20 million Joint G. Butler 

annually in five years, with a permanent office sulT . Geosciences 

of up to ten. Candidates must be able to work inde- University ul Hnusiuii. Uimcisny Park 

pendent ly, with little sialT support in ihc first year. Houston. Texas vTOH. 

and have sufficient breadth and experience to estab- Several or my ml leagues and ! will bo at the USA 

lish an efficient, functioning corporate office. Appli- meetings in Reno and would like to talk with pulcn- 

canls should submit resumes and names of at least lial applicants. . 

three references to: IRIS, Inc.. Department ED. The University of Houston is an equal opponu- 

2000 Florida Avenue, N.W.. Washington. D.C. nily/affinnaiivr actum cmpluvt-r. 

20009. 

IRIS is an equal op]»rtunliy employer. Director: Atmospheric Sciences Research Center/ 

Slate University of New York at Albany. The 

Physical Oceanographers. Tire Physical Occanog- state University of New York at Albany invites 
raphy Branch of the U.S. Naval Oceanographic Ol- nominations and applications for the posiliun of Di 
fice seeks full-lime Oceanographers for the study ol rector of the Atmospheric Sciences Research Cen- 
the elTccis of oceanic currem and thermal/densily i cr . The main purposes of the universily-wkle cen- 
mucturc cm undersea systems using data collected (cr , located adjacent to the main campus of the 

from various platforms Tor a variety of projects. State University of New York ai Albany are. a) to 

The projects involve the collection, analysis anti re- promoic and c-iioiuragc programs of research in bj 

porting of physical oceanographic data directly ap- s j c an d applied sciuu.cs, especially as these relate i«j 

plicablc to relevant Navy environmcnial require- ol „. environment and bt to cncmn.igc the fullest 

ments. Up to 50% field duty may be required. possible paricip.il it in in these icscmch activities by 

Muiipie vacancies at die G5-7, 9 and 1 1 levels are faculty and students throughout die university ami 

available depending upon qualifications and experi- ; n a || appropriate industrial, governmental. ami 
cnee and will remain open until filled. Salary range: educational pi on ns. 


University of Hiuislun, Univeisity Park 
Houston. Texas 77004. 

Several of my colleagues and I will be at llic USA 
meetings in Reno and wuuhl like to talk with poten- 
tial applicants. 

The University of Housiun is an equal opportu- 
nity /affirmative action cmpluver. 

Director: Atmoiphcrlc Sciences Research Center/ 
Slate University of New York at Albany. The 
State University of New York at Albany invites 
nominations and applications for the posiliun of Di- 
rector of the Atmospheric Sciciu.es Research Cen- 
ter. The main purposes of the universily-wkle cen- 
ter, located adjacent to the main campus of the 
State University of New- York at Albany are. a) to 
promote and ci icon rage programs uf research in ba- 
sic and applied sciences, especially as iliese relate lu 
our cnvinmmcni and bt to cncmn.igc the fullest 
possible paricip.il ion in these lcscaicli activities by 
{acuity nml students throughout the university ami 


available depending upon quanncuuons ana experi- 
ence and will remain open until filled. Salary range: 
$17,221 to $33,139. 

Please contact (for requited forms): Debra Sta- 
ples. #N 00-72(84), Commercial 801-688-5720. 
Autovon 485-5720, or FI S 494- 5720. U.S. Naval 
Oceanographic Office, Management & Personnel 
Division, Personnel Operations Branch, Code 4320. 
Bay St. Louis. NSTL. Mississippi 39522. 

Structural Geology and Tectonics. The Depart- 
ment of Gcusticiu.cs at the Univeisity oi Arizona is 
pleased to announce a new posiliun hi die genei al 
area of structural gcnlugy and tectonics. We seek a 
creative scientist vviili an interest in the structure 
and evolution of the cat til's crust, someone who can 
bring new approaches to crucial problems in die 
cniliiiioii ul i.rng>'iiic- systems (.•imliiiieil wkli mure 
traditional and modern methods. Candidates slunild 
expect to teach undergraduate structural geology, 
develop new graduate course material to comple- 
ment and extend existing programs, advise gradu- 
ate research, and curry om an acLis-c rcsearcTi pi n- 

E am in their area of special interest. Tlic academic 
vel and salary will lw dcpeiidcnt upon the experi- 
ence and qualifications of the successful candidate. 
The posiiicm will be available Fall, 1985. 

APPLICATION DEADLINE: November I. 1984. 
Applicants should send curriculum viia. bibliogra- 
phy, siatemem of research inici ests. and the mimes 
uf four professional references to: George H. Davis, 
Department Head. Depai uncut or Geosciences, The 
Univeisity of Arizona, Tucson „ A 7. 85721. 

The University of Arizona is an equal upportiuii- 
[y/affirinalivc action employer. 

Paleobiology and Quaternary Paleoecology Post- 
Uons/Unlvereltjr ofTeoncssee. The Depamneni 
of Geological Sciences, Ul' Knoxville (main cam- 
pus), invites applications for two tenure track teach- 
ing and research positions at the Assistant Professor 
level. 

(1) Paltabiologiit — Applicants should have research 
interests in paleobotany, micropaleomology, or in- 
vertebrate paleontology. 

(2) Quaternary Patroerologist — Applicants should 
have research interest in terrestrial floras and/or pa- 
leodimatology. This is a 3/4-time appointment made 
jointly with the Graduaie Program in Ecology. 

Both positions will be effective September 1 , 

1985. and applications arc due by January 5, 1985. 
Ph.D.'s are required. Send resume, transcripts, and 
names of three referees to: Search Committee, 
Department of Geological Sciences, University or 
Tennessee. Knoxville. TN 37996. 

UTK is an EEO/Tiile IX/Section 504 employer. 

College of Geoscieaces/Unlversily of Oklahoma. 
Applications and nominations are invited for the 


possible paricip.il inn ill these tescaich activities by 
faculty and students throughout the university ami 
in all appropriate industrial, gover iniicnial, anil 
educational gioinis. 

Qiinlijiralinns: Soemists uf interimiimial rcpuiauon 
having a record ol piiblic.uiiins relating to aitivi- 
spheric ut obleuis; involvement with rcscart h in own 
field and interest in resv-atch being conducted In 
colleagues; proven aliiliiv in adininiMrative skills; 
desire and apiitmle u> coniiiiimuaic alwiit science 
with simians anti the general public; sucte» m se- 
curing funding fin reseuitli h««ni guveimnciual. in- 
dustrial. and uthei ageiwies. 

liK|iiirit's. noininaiHiiis, nr applii.iiiuns with sup- 

S tirling resumes should be din-eteil !«■ [olm 
liiiuiitker. Vice I’lesideni lor Roseau li and Edm a- 
lioual Dcvcloiuiieni. Stale L'nivi-isitv ot New lurk 
at Albany. Affinity. NY 12222. Application deadline: 
November 15, I'.lK-l. 

SUNYA ban A Hil mat ive Ai iion-'F«|n.u Opjjiim- 
nily cinuloyei . 

Apjihculions from ininoiity persons, women. 
Imndicnppcd persons and Viet N.un eta veterans 
are especially welcome. 

Structural Geology/Dukc University. 1 lie De- 
partment of Geology inviies .iji| dic.it ions tor a sen- 
ior-level tenured loriillv position in smutuuu gcol ,v 
gy. We arc scL-klnu an imfividu.il with a proven re- 
search record .iiiiUnicnmlhm.il tc-yugniuon m hli 
Iter field. The Depaiinieni lias in live research pro- 
grams in geopliyxiis, sedimeiUology, gcoiltemiJin-. 
igneous jieiiologv , «. ii 1« male penology, inaune ge- 
ology and p.ileoiitnlogy; giaduaie programs uit 
I Kith the SIS ami Ph.D. ik-grtH-s ate offered. Appti- 
canli shniihl send a cuniniluiii vitae and naines ana 
addresses or six ic-fet esters. 'I lie posillon is m he 
filled bv Septeinher. I9W. Choing date 
linns and nutiiimiiimis is Deieiiihei 31. 1984. A]ipn- 
caliniM, nominal Kim and iii(|liilies sIhuikI be direct- 
ed in Chainnnn. Scan It l am unit tec, DcpiU itineiii m 
Gcolngv, Duke Ulliveisilr. I’O Box 6729 l.ollegc 
Station; Dinh.im. Ni: 27708. . 

Duke University b an Mpuil si|a|xoi liimiyAslI 11 m*- 
dvc net ii in cmpkiyei. 

Civil Engineering. The Univeisity of Notre Dame 
is seeking applications For a tenure track Assistant 
or Assnciatc Professor position in tlx Dc|Kiruiicni oi 
Civil Engineering, Applicants shmild have an 
earned Pli.D. in Civil Engineering or an . , 
apiipropriately allied rlucitiline; the iuiuauvc. Kb" - 
arship, anti creativity in direct a fiindctl researen 
program encompassing M.S. and Pli.D. student*. 
anti a dcmonstraied ability for quality teaching « 
the graduate and undergraduate levels. The sue- 
cessful candidate will strengthen the Department 
at least one of the following areas: water quality "r 
drology, cnvironmcnml chemistry, soil mccnanre^. 
geoiechnica! engineering, design orsiruriurai®" J 
sis. Appointment will begin with the Fall l085 Jf' 
mester or other agreed upon dale. Send rcsiinw 
and names or three references to: William D. 
Chairman. Depart mem of Civil Engineering. ' 
versily of Noire Dame, Notre Dame, IN 4o5». 
Affirmative Action/Equal Opportunity EtnpW) 


gram and administrative experience; industrial versily of Noire Dame, Notre Dame, IN ' „ r 

experience helpful; field of geological specialization Affirmative Action/Equal Opportunity Einpw; 

open; to berin July L 1985; salary lobe negotiated. , , 

flnrfnm? 6, r | ch ° o1 ^. iN mov ' inl ° «|» new University of Ulahi Slniclual Geology/Tectml^ , 

300,000 so. ft. Energy Center along with other ele- Tcctonophyslcs. The Department of Geology 


Engineering and Materials Sciences, both from the 
College of Engineering. 

Applications with curiciiliim vitae, names and 
addrcscs of three references, and/or nominations 


gy. tectonics or lecionophysics. It is aniiap»v' 
tnis posillon will be filled al the assistant prot^w. 
level, but applications by more senior person* 
be considered. The posllon requires a Ph.D- A* 1 ( 
emphasis in structural geology, regional 
lecionophysics.. The new faculty member will n 


h I mL° r ,hr “ reFerenrea> a,,d/or nominations emphasis in siruaurid geology! regional 
should be sent in: lecionophysics.. The nov faculty member «tjg* 

t rands G. Stclilt, Dean the opportunity to teach in the area of hj 4 

Colicge of Gcosdeiices specialty and may also be assigned nrtipdudoflM e , 

am m VCI c My ° f 2 klaho JSI^ e ‘ coura «- Ti ^ c successful candidate will U ! 

mi Llm Street, Rooni 438G , D establish a vigorous research 

r ) . . Norman, Ok 73019. graduate students. The person who fills this pos 

Consideration of applications will begm January ?,on wiD join an active program in «njciura!jc9 10 - 

’*iiip 5 t" I ntvpr.i, v mill, _ gy and tecionics that Indudes biplll field . 

...nt ■!)iir hw y y °* r 9 k,a t on “ u an ^‘ ial Oppor- and integrated gcology/geopliy Jcs ans mechanic 

tumiy/Affinnahvc Action Employer. . fluid chcnuslry itudia oT structures In thewpjj. 

ceufuj candidate should have a Ph.KohraWl N*h. Off' 


'Z i jqic or iwu years, me suc- 
cessful candidate should have a Ph.D. in physical 
oceanography and although experience with turhu- 
lence data Is prcfcrrgble It is not eiseritlal. The op- 


outlining the cantudale's research and WBCht 8^, . 
tereits should be sent ui Dr. WfiJiam P- CfJwTlBi- 
man, Department of Geology and OeoP"/|~7W3. 
verilty ofUuh, Sail Uke (Sly, U«h g). 

Deadline for receipt or applications ■ 

lllfl a PP^ n,mcnl s,?r, ’ n 8 ^ SepV* 0 ” 

The University of Utah is an equal opporttu** 
affirmative action employer. \\ " 


Unlvereily of CaJiforn la Santa Barbara. Tenure 

partmem seeks applicants with backgrounds^ i. 
Physical Ocennogranhy and/01 Air/Sea lntciaciion 
with an interest in Remote Sensing Atnili.-mi. . . 

search, and a strong coiiuniinient in teachinJ 
research. Submu resume and names of three refer 

ees to: Chairman. Searrli ^ 


p 1 Tr 3 ' 0 ! Dwfir loTim 

Equa! Upportumiy/Aftirniarive Action EmpSyer. 

Yale Univeraity/Solld Earth Geophysics Tt.* rv 
partmem or Geology and GcophfS U s^IicSe^ 
plica lions for 3 junior faculty position in solid cfrtK 
geophysics 10 begin m the academic year 1985“ 
T98&. Areas or interest to the department^ include 
seisniology. explpratioti gcophyst,. mechaSand 
pltysical properties of rocks and minerals. JconiaB 
neiisin. lecionophysics. and geodesy. Currtroluinli 
tac. pubhcauotis and ihc names of three or more 
referees should be sent by Deccnilwr I I'IR4 ^ 

Karl K- Turckian. ChairrLn Depanmem' rf Gcol o 

BiS ePfiS? Ya, ° UnivCr5llV - Uox New 
^ ale University is an equal opportunity/affirma 

°, h,en ^ tor )f Scientific Viaitor Pro- 

and established Ph-D’, [or earn " 

out research in solar physics, solar-terrestrial nhw- 
ua, and related subjects. Applicants should provide 

rien^T CU hr V !- BC ' ,n F ,udin 8 «• u «tion, work expe- 
Rublrca lions, the names of three scientist. 
«{?rk : and a statemem ofThdr re 
search plans. Apriiications must be received bv 15 
fanuarv 1985 and they should be sent 10: The HAO 
J&rST" a ICC ' High Altitude Observaton- N l- 

«nr?rf n* 11 !?' A “ a ?*Pi , pric Research. p.O. Box 

3 °wr i ?n 1 - 1 Wcr ' Colora *i° 80307-3(lt>0 
JZ °PI»"“"MAir.n»a.he Ac- 

,n Ph r ic8 ’ S P«« Physic. 
“5|A‘PW l,er *c Science.. Assistantsliips are 
PhnJi!y r *^ ad ^ a,e sllldenifi seeking M.S. and 
£S£- dc ffL c “. “» Sp:i« Physics, Aimor P heric Sci- 
ences or Physics, at the University of Alaska. Re- 
seardi areas include both Experimental and Thco- 
retical studies in Space Plasma Physics, Solat Phis- 
and Rad '° PI'Vms, Atomic 

aS^rP hcnc Sdcnces ' Elwrical orMc- 

cnanical Engineering are encouraged lu apply For 
K ?^ nna, ' an - W I'P ,0 I'tofeswi j.K. k;ii i, 

!r,h!r ! t * c P aruncnl of Space Physics aiid Anno- 
ipheric. Sciences, or Proles sor t.,. Siviee. Henri Dc- 
parmicnt of Physics. Uuivcrsiiv uf Alaska. Faii- 
banks, Alaska 9970] or call 907-474-7513. 

1 lfi'8 *•* S.H.C- lVaui 

versk v 1 * M'«i. m ilii- Uni- c 

rersrtl ul Mini is, xecks .ipjdnamj. Im icseauli <m S 

ll.izanknis wastes 11 

' * I J'J re'uai 1 li cxjiLTiL-mc. ui Pli.D. An- •' 

S Uiivc Mr ""P i'v lwr.ui.Mt ill 11 

dm .Jr.' kllls , ,n . « l| nuspfieric sarniding. Lil* pruce- u 

^ -r..l .uni i«j i, .rn r ' 

u* r r f H U- 1 ' 1 S '. S,Kl V V,i If late 11 ill I « W» m a- ' 1 

x "1 Illinois, renew un mil u 

SSte 1 * lu !' ; lnl, 'inic HIV samiiling .n„| .malvsis. ,l 

ilmnS “ ,n l ,l,, w earn »ui ' 

me.unrcnK'.iis ..1 ||W . ..rrocm i-.im. . ns 11 

r, ! r seeking to de«el,.i, H 

program in airborne HIV. Salary low -Jtr s Ifi 
Ham- rC. i ,lc L , ^ , « ll, 'K «i qiialilicHtiuns. Closing \ 
Gat?" Si mi, 1 ' tSUUK M ,,r - '^whl P 

Tbs. Gliampaigii, II. lilMLHI. 

don FnS « ra,y ,,f I 11 "!"'* is «« Affirma.ive Ac 4 
uon/ Equal 0 |i|hhi unity Kiiqiloycr. 


ler^Nssbr/afi vJi!| ,na i ^ U,:c Scienee Daw CV11- 

seekuig an expericnccrUmf ^ { mier is 

NMDfi iomJSSra J« 1 10 *<?* ™h tl,e 

dmunal daia and d.jrumenudM'a^ *Hf* ire ai1 ' 
Applicants must ]„, v c B Pli ^1 ‘^PPW'-'e- 
least live Vmis experience in ikt nd °V W . l, * vc dl 
u « n f multiple i'Ksrffieric ^P 11 dni1 

must have a hroa.J nE, a 7 Al'Pl'“ius 
data sources, and musi be cxn^SSr l ' , V 0 ' ,,tlcri ' 
mmputcr systems. Send icsE to: “ C MSC “ f 

Sigmn Data Senites £rp!'i M/A-CQM Co 

“aaS*-.- 


Prnr. PliiKp M. C.irrion 
828 B Murid Building 
Columbia Unircrsitv 
o20 West 120th Street 
, . . !) c }' 'ork City. NY lOirjT 

^Columbia University is an e.|„al opp, eui . 


meni tesiing. diKumcniatiuii and iiiainieiniiic ir 

Sj gg *?” h»vc BSi. MS 

and extensis c excellence in si rue lured piouraiu. 
ming un imcTo/niim and mainframe cmuitineis 

— * ."T bisloi v .uni 

& Aj^l'rati.,.,.. |„c. 

10JEQ (.rcenlielt Ko.uL. Sic ti-IU 
EOmW. Se ' ll,|, " jk ' MD2070&. 

ffJftffl I*’ 11 ™ in Geophysical Fluid Dynaui- 
ica (G.F.D.pUiiivenl(y or Southern California. 

JrZF* aIM l l ,er|,xni vx|x.nineiii>. aiiali7c 

form rar !r ,Cn V lt ' rcHll,s in written 

form lor the problem 0 J Ifon ovei l<,pugrai)liv in 
roiaiiiig-siraiilicd fill'd svnems. I-h.|)11 X s&k 

tZ n S r :?, ,,r t C,cnll,1L ' 1|M U'fi'w ux|iiiiuL Kiiuwl- 
Cf ge ..f iiiiu.,-ur.iccsM,i h.iMil il.ua .k.iuisiii, ,n sr^ 

iciiis essei 111 ,' 1 . Pos1i11.11 available nnine.liairh |.o ., 

r..e A |,nl 'i“ ' • SJarv,, Hitin€-»5»u-aie with exi.cii- 
e we. A uHupIvie resunie ami ,u 1, 4M i|„ n . | L .,| lls 
■ ■I 1 cxutiiinriiri.nl. .a slmubl U- sent in I'ii.I 1 
axwoMbs. 1 »HE 4.1», itcjuiiinriii ..| Me,h.,i,kal 
tiigiii.XT.iig. I'lmcrsiiy ut limn radib.n.M l.» 

HH'WH. 

and t Wm“^ ' ^ “I ' Htb 

N. wn.es invites aiHjIiiaiiiiin J.. r 1 

iVs XiH. V , !'. h ». U r f"? ?*1! t uu,uo ' i» Ktiiliius- 


H Sd!?^ l08lsls/,l 1 l . i, ?? is SlBte Geological Survey. 
Drobbm. V. a ™, avi, ‘ 1,, ' ,kl P ,r research staff to smcly 
5iS ha/ardtius and radiuacuve waste 

SESaS, gr nl,uiv ' i “ cr resnu.ee evaluation. A,i- 
c ® 01,1,1 P'lMess an advanced degree in liy- 
nicauon JUnu ^ am * have strong ccmimu- 

Kfo],^ j!;^ Clld 11 lcllc , r ,9 r applkmiun, resume. 
Marllvn ma rclcri ‘ 1 l 1 lces :ll 'd l»l of publications lu; 
SSSSSt®" 1 * Office, Illinois Suite 

"v 6 \ l ' c l ht * [ y “rive. Cham- 
{> y October 31, 1984. 

option u 1 ii mS *t r ,a,c ^ Survey is an equal 

upponuntty/afiiriuanvc action employer. 


I Vi " ■ V ,5SI ' ■*11' J 11 ulessni pusiiuiu in ge.iiilns- 

SSffi tV 1 "-- ,jrt icf k ainikWib 

“J "fi t,rri * 1 imercsLs who will coaiukiiieiii acme 
research programs in sciunulogv ami eanli sinic- 

1, m l u b i.Ti. e will Is- gisi-n 1.. . jn.lnl.iles 

teat 11 i-Msimg umises m plate icinmicv gcxjnugnc 
IHII. .11ufi.it gruefcetricin. The siKicsstiilc.imlid.iie 
musi luve a 1 h.D. degree and will be exiiecied in 
iiiaiuTiim .m active research jmjgraiii, i.. ic.k I. gc- 
ulivsics courses at ilie 1mtlcrg1.1du.1lc and eradiuic 
levels, and t.. uinci vise graduate siiitk-ni reMraith. 
Ihc .ippiiauiuii deadline is Jamiiirv IV 1985. ,\p. 
phe-uns should send u ciurkuhim riiae. :i siaicnicm 
Ul 1 escaich and teaching interest and the names ..f 
4 pn.fcssi.inal references 10: 

Dr. Brian J. Miichcll, Ghairniaii 
Dcpariincnt • if Earth and Aniiosiihcrir Scicixrs 
Saint I Airis Uuivcrsiiv 
i’O Box 8099— Laclede si.ition 
St. Louis, MO 631515. 

Sami Gnus Uuivcrsiiv is an affirmative action' 
equal .'ippori unity cniplojcr. 

Soil Phyalcs/Ag Engineering. Assi./Assuc. iirofes- 
sur fur lull tune, tenure irack. tc.idiing and re- 
search position ul the University of Arizona. Re- 
scareh responsibilities relate to tlic use of experi- 
mental techniques, iiuinimeiilaiion, mfcru- 
cnnipiitcr inicrfacing, and dam inaiiagcmciit and 
annlysis in suit and water. Teaching responsibilities 


f 847‘M ^ '?j Ari/uiia. Tucsiin, AZ 

pi iter. 11,1 (, W , " ri,,l,i| y/A«irinaii w At lion cm- 

j ES EgftSilSS « ds 
ga'SffaftSE'.is: 

, !!^ n . nl J l,tl research within tlic frame- 

Sun« ,1 Vu?n r r ,,,,ld Ma ' M « c '' Geological 
Miney. .1930 (.misiani Avenue. Gainntis West Tim 

9lT^riafi5i\ 3n ^ i, || l ' a “- l,£C ' Ka,, «* (Pli. 

^I3sS' ,,, ,,r 

„ vt ' uji “PI’Oflunily/alTiriiijiivc at linn employ- 

Si ■ 1 jmi 

muiiij tlctliraieil 1.1 rescan I Genuieutes 

Hard ware and Software are dtiiuiu-iL |<,|- imairc 
KSiR ““"“t refteithai dam protesting.^ jud 

nr! ll |l!j , 5i ,|, 1 1< ’- 11 | C \ 1/783 81,1,1 "I t.TU I11C.MII- 

W te“r ln ll ^ l !" l « areay processor, five 
£ " ?' r, ) T ,lul ririvcs. u fine jninirr, a 3G" 

k sw 1 Irk IC ^‘ i an< i** 1 - l,i fi 1 ' rest llm ion graph- 

t. s work s la I iu ns with a iligui/mw Ii..jtcI. The in. L,. 

BSaSoII? hi* W- " “S 1 ! 1 ®* 3 Gould- D cAiizj K 

II Halill processor with ]fi image nieumrv idanei 

Sr ,™tr,! ,, ‘ ln " n ,h ™ 

The person selected musi have at leasl a B.S de- 
gree in science, niaih. engineering m rclateil lick I - 
nlSFl r ,,, Kr ,l,, « ,,,,l K vxperirni t iniluding FOR- 
j ] \ A ± tK t,l| n|H | litig experience in sul- 

v Vv ^ 1 , mckorolngy. Expeiien.e wiih 

“ "P' m'M'g *T**rni ns well as suiwrvi- 

s«jn expn tenet- are desnetl. ‘ 

lism'lh- m ,ick T I>Ic |,r,, l ,Ip inlercsieii in il.o now 
Hi “J! ■;r n ' 1 •' resume copies ...f at.idemk fran- 

s cnpjs. an d he names, addresses mid 

iiuniliLrs u\ (lirn- icffu-ncd in: 1 

|.ihii U’likhain. Mirer or 
Schi»i| o| t;e.i|ugi A- (k’nphiuis 

Unncrxiiv ol t Hlaliiiin.i . 

Nurtii.in. flK 73ll]'.l 

]( Aj , P lua,l,,ni mi'M If rciciifti ».v Not ember 2. 


experimental physicist 

The M IT Cenior for Space Research I 
seeks rmfh/fduaf with background In 
space plasma physics or related field 
to assist in design, development, 
evaluation and conslrucllon of Insiru- 
mwits for a yarieiy of space mlssfons 
Dlreci experience in (he design and 
conslrucllon of balloon, rocket or 
satellite-borne instrumentation Is 


required. Includes opportunity for 
part-time data analysis and Inlerpi 
lion depending on me interests of 


o — • mu# «ikwooia ui 

the applicant 

Please send resume including list of 
publications to: Dr. H.S. Bridge 
c/o mit Personnel Office, 

77 Me Mach marts Avenua. El 9 - 238 , 
Cambridge, MA 02139 . 

Mil !■ an aqini AWVmhh 

!K' If IT 

astfon ampionr. 


Gfophyildit. F:k nil v p..rili.iu at i | lc 
Graduaie Depanim-ni »fS. np|» lii<riiini. ,|, „| 
tkc J n.,r.|j,ln In-niui. lh<t 

iirr'ir 3 ? } A P I.* 1 11 -> M ■ " X x all- 11 . Mil. I hi, 

lire inu.k faculn iiuuiiun in tin- held sy hd iarrl. 

nontf Vroe .T'tj i, . s .‘ , 1 «".‘i'i^ ! ami ubien.t- 

“"r ,I 5 R C . Ll5 - The puiilmi will imi.lv.,- graduate 
IcicI te.wlung and the sujier vision of graduaie stu- 
d^i, retearcG. Quabficaiiiins include .“ph.ii m unc 
uf tht stiemm .uni deinotixt rated excellence and in- 
dependence III research. Weight will be given me V 
deme uf superior teaching aftlitt. An ap^ufotmenV 
at the Assist ant i , rufesiur?eiel is envisaged h,u 
Qualified applicants ai all levels will be considered 
Associate or profe»..riuI level candidates mu« 
demosntraie a strong research record in their sw- 
Sjfl , “V s, ‘' ln, candidates will be expcctc«/fo 
show evidence or ihc.r puiemial bv means of a pub- 
I wc,fd a PP ,f, priaic for their cxiicriencc and 


OCEANOGRAPHER 

GS-1360-12, 

SALARY $30,549-$39,711 

The Remote Sensing Branch of the Naval Ocean Research and 
Development Acttvlty (NORDA) located at National Space Technology 
Laboratories, Bay St. Louis, MS. Is seeking qualified applicants fora 
physical oceanographer with experience and Interest in research 
studies of ocean dynamfes via satellite altfmetiy. Duties will include 
providing oceanographic interpretation of the GEOSTAT mesoscale .. 
product: aid in nbfnlnfnn sirhfprt nmrprinrw fnr thp nrnrinrHnn nf 


juuaf) tnrough the coordination of ongoing objective and subjective 
data system development and interfacing with programmers to provide 
oceanographic guidance for software Implementation; develop 
methods for the production of Expanded Ocean Thermal Structure 
(LOTS) bogus flies from altimeter derived topography; responsible for 
reporting results through published technical reports, Journal papers * 
and technical briefings. Applicants must have, as a minimum, a 
bachelor^ degree in oceanography or related disciplines, and a 
m(niit)um of three years of professional experience or graduate . 
education, or a combination of both. Qualified applicants should 
contact the Naval Ocean Research and Development Activity, NSTL, 
MS, 39329. ATTNr Code 140 or call (601) 6M-4640 for application 

forme 


— ■. , * ■ * 'iun icnaaii.il i . aaiarv coniine. ■- 

sitratc with qualifications and experience.' Send let- 
ter or applirauon. curriculum vitae, including re- 
search interests and die names of three references 
to. Chairman. Graduate Dcpartmeni A-OuS, Scrioos 
Insiiiunan of Oceanograpli), Universilv of Califor- 
nia, San Diego. U Jolla. t,4 92093. Responses must 
be received bv November 30, 1984. P 
An equal oppor liinity/affir mauve action employer. 

Faculty Posit Ions In Meteorology. Applications 
arc invited for iwo tenure track or tenured farufiv 
positions in the Division of Mcteorologv and Phis'!, 
cal Oceanography in the Roscmic! Sthml of Marine 
and Atmospheric Sncnce of the Universilv of Mi- 
ami. The rank and salary will be negotiated deprnd- 
ing Hjxm qualifications. Applicants must hold i 
J .J ' a,m '«phenc science or doselv related 
.K'iSfiUf ”P ct ?ally seeking applications from 
those interested in I ) rlunate dynamics, including ob- 
servainnal studies or all aspects of the gcncnilcir- 
cuhuon and its intcrannual variahilin . and 2) w ,o- 
imfr mettonlm, with emphasis on studies of rruinn- 
“ oynaraw m the marine cnvininmenl. allhuuuh 
qualified candidates in oi her areas are ului enrour- 
aged in apply. Tlic successful candidates will be Tree 
to pursue acme research programs with a limited 
amount orgradumc-level teaching. Applicants 
should submit curriculum vitae and the names of 
three refcreiitei to: Dr. Eric j. Pitcher. Uiairman of 
Search Committee, Rojcnsiiel Scluml nr Marine and 
Aimosphcric Science. Universilv of Miami. 4600 
Rickcnbackcr Causeway, Miami. Fla. 33149. 

The Univeisity or Miami is a private, biriepen- 
dent, international uiiheniiy nml is an equal nuixu - 
liiniiy/afiirniaiive pcttoii emptoycr. 1 r 

Department of Geology/Iudlona University. 7 Jic 
Deuarimcm of Geologv at Indiana Uniientiy is 
seeking actions skilled in the application of nlivsks 
to the solution or geologic problems. Special coiisid- 
cration will be el sen to applicants, witli demonstrat- 
ed expertise and potential for uuuiamling rcsem-ch 
in one of the following areas: . . , 

(a) SoUd Earth Ucoplijiics— cxi ilorathui ihniuIivs- 
ics, rock mechanics or sciiniologv-. K 1 

. tb) Mineral Pfiyifcsr— ,willi special inteivsii in the 
implicailoqi of changing mineral properties on geo- 
logic processes. •; 8 

Jc) Hydrodynamics — groundwater tnechanks and 
the dynamics 6f Sedimemarv nmrniW 


fonns, 

An EHO Empfqyer ■ ' •; r ~ 


' US Citizenship required 


. iionu w i.m grove areni 
which it wishes to significantly expand. Succeisfur 
applicanU will be expcctnl to aiilst in the expansion 
of these programs ihrotigh Interaction v\il|i oirrciil 
faculty as well as through development or newr pro- 

grania of ImerdLvciplinary research: '■ ■ 

r We expqct that appolntmetm will be'made at the ' 
asdsiant pfofessqr fevel; however senior scientists . . 
with superior records of success in pubticaiian and 
attraction or rcscdrdl funding also will be conskl- ’ 
,ered for a higher level. One appointment will be 


iiiaile for the 1984-85 academic year. We am, mute 

We wi rL n - IO , tP W ,nl,n «"i' successive vciiri 
..r a - ■ be ,ntc . nK '. kl 'ing .it the Gcojngkal Sotfou 
« in Rc "?.- N ' cva * 1 - 1 - 5- 

1 Jlld 'be Anierit.il i (Kx.uhv siral l i n inti Full 
. Mctjuig ... ban Francisco. California. Detcnlle, 3- 



N. Gitry Line 
Cliairnun 

Dcu.iituit-til ..if Geo|«, gv 

liiillniu Ifiiiverviiv 
Bl'jiimiiigid,,. IN -171(15. 

. , ‘ iRU'-xiii* anil iiiei.iiiinriiliii iic-irciltigr and 

Held uui'm'- ( ‘ ,,lre,,, "'fU mixSif; 

field . i, id l,ilitir.u«,r j hi uc I lev, iiicliicle: nl.ti,.| j, . 

liSClK.- r*L ,IWi ' l^" 1 ! '’Kvnevis «,f m.imm and 
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KX" ,0 V U 1 '"'pcraiure gcochrmisi rv an. I geo- 
^1?. Kv t ' , ‘ h ‘■■xwnsivc experience in Hb-Sr Tnavs 
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! ,; A vT ur Geuphysical Union, 200U Florida Av- 
enue R.U., Waslungion, DC 20009. 


Travel Funds 
to Fall Meeting 
Available to Foreign 
Graduate Students 

Grants of up to $250 are 
available to foreign graduate 
sludents studying In ihe U.S. 
for travel to the AGU Fall Meet- 
ing, December 3-7 In San 
Francisco, California. 

The funds, a grant from the 
Short-Term Enrichment Pro- 
gram (STEP) of the U.S. Infor- 
mation Agency, are available 
to full-time foreign graduate 
students who are not receiving 
ANY U.S. government funds. 
Students In refugee, immigrant 
or tourist visa status are not 
eligible. 

For complete eligibility re- 
quirements and an application, 
write oi 1 call: 

Member Programs Department 
American Geophysical Union 
2000 Florida Avenue, N.W, 
Washington, DC 20009 
.202-462-6903 - 

■ Deadline: 

October 3J, 1964 
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Announcements 

Water Demand 

August 11-16, 1985 Witter Demand; 
Sharing a Limited Resource — The 2 1st An- 
nual Conference and Symposium of the 
American Water Resources AKociat ion, Tuc- 
son, Ariz. (Yoram Gordon, Greenhorne & 
O'Mara, Inc., 9001 Ednioiision Rd., Green- 
bell, MD 20770; iclephonc: 301-982-28-16.1 

The deadline for abstracts, which should be 
submitted in triplicate and should not exceed 
200 words, is November 15. 1984. 

Papers should discuss, evaluate, or present 
new and emerging technologies for and ap- 
proaches to the management of water re- 
sources in light of the scarcity and limited 
availability of usable water in sections of the 
United Stines and many other pans of the 
world. The papers may relate to general ap- 
plication or to ease studies of specific geo- 
graphic areas. Among the topics to he ad- 
dressed in conference sessions arc strategic 
planning contributions to water resources 
problems; the identification, development, 
and management of new sources of water; 
the optimization of water allocation; water 
tights impact on water use; the conjunctive 
use of ground- mid surface water, i.e.. agri- 
cultural . domestic, and industrial; and the 
economic aspects of water utilization. 

Water and Space 

August 18-24, 1985 International Work- 
shop on Hydrolugical Applications of Space 
Technology, Cocoa Reach, Fla. YVMO, I A IIS. 
(A. Ivan Johnson. 7474 Uphatn Court, Ar- 
vada, CO 80093.) 

The deadline Tor abstracts (400—600 words} 
Is Novcmlwr 30, 198-1. 

The workshop prog rant will emphasize of- 
fered and invited oral or |toster papers relat- 
ed to the input or remote sensing and remote 
data transmission to hydrologic models and 
geographic information systems. Field trips to 
the National Aeronautics and Space Adminis- 
tration's J. F. Kennedy Space Center and oili- 
er points of interest arc planned. An exhibit 
and demonstration uf pertinent equipment, 
systems, and programs will be available, as 
will a display or relates! books and period- 
icals. 


Meeting Report 

Incoherent Scatter 
Radar User 
Workshop 

The incoherent scatter radar technique has 
developed over the years into one of the most 
powerful tools for investigating physical pro- 


cesses in the upper atmosphere. The National 
Science Foundation (NSF) now supports a 
chain or lour incoherent scatter facilities at 
Sand rest rum fjord (Greenland). Millstone Hill 
(Massachusetts), Arccilm (Puerto Rico), and 
Jicatnarca (PERU). Six European nations sup- 
port the El. SC AT facility in northern Scandi- 
navia. and France also has ;i radar at Si. San- 
lin. Recently, (he organizations rcpnnsible Tor 
each of the six radars agreed to participate in 
a centralized data base being established at 
the National Center for Atmospheric Re- 
search (NCAR) to make their Jala more 
readily accessible to the scientific community 
at large. 

The distribution of radars enables a number 
of scientific problems to be addressed involv- 
ing global-scale phenomena. To facilitate the 
planning and development of coordinated 
studies using the radars, a workshop was held 
at SRI International in Arlington, oil Febru- 
ary 22-24, 1984. The workshop, attended by 
50 scientists, was sponsored by the NCAR 
data base and by the Incoherent Scatter 
Working Group (1SWG) of the International 
Scientific Radio Union (UKS1). Thanks to the 
careful preparations by the involved scien- 
tists, the workshop was very productive. It is 
likely to become an annual event. 

Because die N.CAR incoherent scatter data 
base Is expected to become a major vehicle 
for developing coordinated studies, (he fust 
morning session was spent reviewing a draft 
report, edited by Vincent Wick war of SRI In- 
ternational, describing the establishment and 
operation of the (lain base. This report origi- 
nated front nn earlier workshop held al 
NCAR in 1982, and lias been elaborated to 
incorporate the agreements and recommen- 
dations or the scientific community made 
since then concerning uperation of the data 
base. Data from recent incoherent scatter ob- 
serving periods are expected to become avail- 
able this summer, with older data being proc- 
essed and entered into the data base over the 
next few years. Researchers interested in us- 
ing these data arc encouraged to contact Art 
Richmond (address and phone below) to help 
ensure that data or greatest interest bccamc 
avaiLiblc on a convenient schedule. 

'The upetatiun of the incoherent scatter ra- 
dars lias now become sulfirientlv routine that 
researchers can carry out experiments with- 
out having intimate knowledge of the equip- 
ment. Indeed, all interested researchers are 
strongly encouraged to propose scicmifirnllv 
sound experiments that will make good use 
of the radars. For the workshop, a repre- 
sentative front each radar prepared material 
describing its capabilities and the procedure 
for scheduling radar lime. This material is 
being edited into a user guide by Richard 
Behnke of the NSF. 

Most of the workshop was devoted to plan- 
ning coordinated experiments for the next 
year and a half Twelve studies were devel- 
oped on topics in thermospheric, ionospheric, 
and magnelospltcric physics. They were sum- 
marized on the final day in a presentation by 
Michael Kelley or Cornell University and are 
described briefly below. Based on these pro- 
posed studies, plans for the 1984 and 1985 


Students 


Hike Advantage 
of Student Tk "i 
Membership |VJ 
in the .1. 1 
American 
Geophysical Union 


Need, 

-Ap ply 


• $7 membership dues 

• special student rates on AGU 
primary journals 

• year's subscription to Eos 

• a 30% discount on AGU books 

• reduced meeting registration 
fees 

• career development 


• membership in an inter- 
national society which spans 
the full spectrum of the 
geophysical sciences 

• low cost group insurance 
program 

• full membership privileges, 
including the right to hold 
office and vote 


To receive a membership application for yourself, your colleagues, or your 
students, call 800-424-2488 or (202) 462-6903 or Wire Western Union Telex 

710-822-9300. 


Berkner Memberships 

Free Memberships for Scientists in Countries 
of Developing Geophysics 

Free membership for three years is being offered to scientists who have 
little or no access to AGU publications. Applicants may nol be current 
members of AGU and must be at institutions where there is no more 
than one AGU member. 

This program is a living memorial to Lloyd Berkner, whose devotion to 
the encouragement of young scientists and stimulation of international 
activities will long be remembered. 

AGU members are encouraged to send names and addresses of such 
individuals to AGU so that applications and details can be forwarded. 
Applications and further details are available from: 

Member Programs Department 

American Geophysical Union 

2000 Florida Avenue, N.W. 

Washington, D. C. 20009 
U.S.A. 

Call 800/424-2488 toll free in the U.S. 
or use Western Union Telex 7 10-822-9300. 


coordinated incoherent scatter observation 
schedules were developed in a session chaired 
by the URSI ISWG chairman. Murray Baron 
of EISCAT. 

Thermospheric structure and dynamics was 
a topic of considerable interest at Lite work- 
shop. The studies discussed concentrate on 
understanding and quantifying the complex 
global thermospheric response to variable en- 
ergy inputs from the mesosphere below and 
from the sun and magnetosphere above. One 
major project, called the Global Thermo- 
spheric Mapping Study will look at this prob- 
lem by collecting and analyzing simultaneous 
measurements from all six incoherent scatter 
radars, as well as from available satellites and 
from the international networks of Fabry- 
Pcrol interferometers, meteor-wind radars, 
MST radars, and par rial- reflection-drift ra- 
dars. Data will be available from all altitudes 
between 89 and 500 km, over a broad range 
of In i it tides. Two observing periods of 3 days 
each around the solstices (June 26-28. 1984, 
and January 15-17, 1985) are currently 
planned. To incorporate the diverse data into 
a coherent global picture, and in order to in- 
terpret the variability in terms of llie differ- 
ent energy sources, a combination of empiri- 
cal and theoretical global models will be used 
to study effects related lo global thermo- 
spheric and mesospheric circulation, atmo- 
spheric tides, thermospheric and ionospheric 
structure, and ionospheric wind dynamos. 

The study is being coordinated by W. L. Oli- 
ver and J. E. Salah of MIT Haystack Obser- 
vatory . 

Besides the Global Thermospheric Mapping 
Study, other projects were planned al the 
workshop for studying thermospheric 
dynamics under different conditions. For ex- 
ample, a campaign during the equinox or 
September 1984 is designed to examine the 
causes of reversals in north-south thermo- 
spheric circulation at mid-latitudes, as well as 
to detect wind dynamo effects associated with 
the circulation changes. A campaign is being 
planned to look for wind and temperature 
changes at Millstone Hill and Aredbo during 
the annular solar eclipse of May 30, 1984, 
and to compare thse with model predictions. 
Previous data acquired from the mid-latitude 
radars will be used to study solar cycle varia- 
tions of thermospheric rides. Another pro- 
posed project intends to examine die sources 
and global propagation of gravity waves in 
the thermosphere. 


Ionospheric electrodynamics was also a ma- 
jor topic al the workshop. Examination of 
global electric Reids at relatively high time 
resolution is pan of a project called Global 
Incoherent ScaLfcr Measurements of Sub- 
storms (GISMOS). One 3-day campaign in- 
volving all six radars was carried out in Janu- 
ary 1984, and a not her is planned for an equi- 
nox period in 1 985. Several other types of 
measurements are also being used in the 
study. A variety of satellites are observing the 
panicle and field environ ment of the earth; 
coherent-scatter radars are measuring mo- 
tions of ionospheric irregularities; magnetom- 
eter and riotueier chains are giving data on 
ionospheric currents and energetic particle 
precipitation; and a chain of Fabrv-Peroi in- 
ter reminders from Greenland to Brazil is 
providing in ['urination on the neutral ther- 
mospheric behavior. The primary objective is 
to understand how ionnsphcrcic electric 
fields behave al hit it tides ranging from the 
polar cap to the magnetic equator during 
magnetosphcric subsiorm events and how the 
fields are interrelated with other magneto- 
spheric and therinosplieric phenomena. In 
addition to (lie GISMOS campaigns, other co- 
ordinated elect rod ynum ic observations arc 
planned m the high -lat it tide incoherent-scat- 
ter stations to study high-liiiiimle convection 
and inagneiosplicrk deft phenomena. A spe- 
cial experiment, to uy lo measure large elec- 
tric Helds in the vicinity of the plastuapaitsc 
and to relate these lo electric field behavior at 
oilier latitudes was also proposed. 

Other coord i tinted studies developed at the 
workshop concern the photochemistry of the 
85-100 km height region at different lati- 
tudes mid ionosphere-proioiiosplicre cou- 
pling at low latitudes, using simultaneous ob- 
servations at Arcdlio and Jicatnarca. Studies 
involving only a single radar were not a pri- 
mary focus uf this workshop: however, a 
large number of single- radar experiments 
will continue to be carried out in tbc future 
as in tiic past. 

For further information on the meeting, 
including copies of the data base re]>orl, the 
user guide, the coordinated project outlines, 
and the URSI ISWG minutes, contact A. D. 
Richmond at NCAR. P.O. Box 3000, Boul- 
der. CO 80307 (telephone : 1 303-497- 1468). 

This meeting rcfmrt was contributed by A-D. 
Richmond, NCAR, Bout tier. Cob. 



1984 Top Sponsors 

In (he first 9 months 
of 1984, 1,784 new > 4b w 

members were elected. 7^ yf 

The top sponsors, AGU Ar 

members sponsoring ^ 

three or more new ^7 

members, are listed be- % ^7 

law. 1 * ^ 

Fifteen Members: A. ■ * 

Iran Johnson. ~ . 

Twelve Members: Rob- 
ert B. Smith. 

Eight Members: Stephen J; Btirges, L H. 

. Meredith. 1 . 

Seven Members: Soroosh Soroashian. 

Six Members: A. A: Bakr, Kazuya Fuiita' 
John H. TreFry. 1 ; ” , J • ' . . 

. Five Membenr William P. Gosnold, Gdorinj 
Homberger, Hi j* Mofd^ytbux.lUrho A ; . ■ 
-Uptilac ■•••' :* . i 1 •- • 


Four Members: Neville L. Carter, Richard 
G. Craig, Robert Geller, D. P. Hajela. Aaron 
A. Jennings, Richard H. Rapp, Pradeep Tal- 
wani, Slzuo Tsunogai. . 

Three Members: Mold U. Alimad, Thoma 
P. Armstrong, Daniel S. Barker, Kenneth a- . 
Bencala, Shawn Bjehler, Bruce A. Bolt, Ste- . 

* phenj. Burges, Randall J. Charbeneau, 

Thomas M. Chuith, Shirley J. Dreiss, fcW 
S. Eagleson, Richard W. Eppley, David L- • ' 
Freyberg, Norman Gillmeisier, Jeffrey A. 

Grosvenor, Gilbert N, Hanson; Stanley, R- . : 

Hart, William J. Hinze, Robert T. Hod^soiu ' 
George R. Jir'acek, G. R. Keller, Atlila Kijtnc- . 
Kenneth P. Kodama, David R. I^e, Mauffl* . . 

. W.; Major, Lawrence L. Malihconteo, MW 1 ® • . 

. A; Marino, Thomas McEvilly.-Fred J. Mp^t ; . ; 

Christopher N. K. Mooers, Stearns , 

A. Morse, Gerald R. . North* DaVid F..-,, - 
Reid, Irwin RcmsOn, Thomas C; 

F, ; Royer, Pafar N. Shiv* D*.B. Slope/ flop®?* % 

’!. Street, Rob van deKVbo, £a|ph,R- B. r: 

- j.V; Prose,: Kepneth E. YYin^om, Wijli&m S; . j'xj.; 
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Separates 


To Order: The order number can be 
found at the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Cost: $3.50 for the first article and $1 00 
for each additional article in rite same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 

Washington, D.C. 20009 
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Nominations for AGU Medals and Awards 

William Bowie Medal. Awarded for outstanding contributions to 
fundamental geophysics and for unselfish cooperation In research. 

Waldo E. Smith Award. Given for extraordinary service to geophysics. 

John Adam Fleming Medal. Awarded for original research and technical 
leadership in geomagnetism, atmospheric electricity, aeronomy. and 
related sciences. 

Walter H. Bucher Medal. Given for original contributions to the basic 
Knowledge of the earth’s crust. 

Maurice Ewing Medal. Honors an individual who has led the way in 
understanding physical, geophysical, and geological processes of the 
ocean j who is a leader in scientific ocean engineering, technology, and 
nstrumentation) or who has given outstanding service to marine sciences. 

James B. Macelwane Award. Up to three awards are given each year for 
s gnificant contributions to the geophysical sciences by a young scientist of 
outstanding ability. Recipients must be less than 36 years old on November I 
or the year preceding presentation of the award. 

Send letters of nomination outlining significant contributions and 
curricula vitae directly to the appropriate committee chairman. 


Por the Bowie Medal: 
Donald L. Turcotte 
Department of Geological 
Sciences 

Cornell University 
Ithaca, New York 14850 

Por the Smith Award: 

J« Freeman Gilbert 
IGPP A-025 
University of California, 

'■ San Diego 

^ Jolla, California 92093 

Por the Fleming Medal: . 

Thomas M. Donahue 
Department of Atmospheric ■ 
and Ocean Sciences ! . 
University of Michigan , 
Ann Arbor, Michigan 48104 


For the Bucher Medal: 

Rob Van der Voo 
Department of Geological' 
Sciences 

University of Michigan 
Ann Arbor, Michigan 48109 

For the Ewing Medalt 
John M. Edmond 
, E34-266 

Massachusetts Institute of 
Technology : 

Cambridge, Massachusetts 
02139 . ; 

For the Macelwane Award: 
Adam M.Dzlewonski 
Department of Geology 
. Harvard University . : 
Cambridge, Massachusetts ; 

02138. . : 
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